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^ A novel humanized immunoglobulin reacting specifically with a Fas l.gand 
and active fragments thereof arc provided and a region on a Fas igand which is 
^t^Z^in iLbiting apoptosis induced by cells with Fas expr«s.on on .he has. 

Fas-Fas ligand inlcracUon is clarified. Tl.c novel humanized .mmunoglobul.n 
^d actire fragments thereof arc prepared by the recombinant DNA techn.qucs f,.m 
hybridoma.. which produce a monoclonal antibody r^ct.ng specifically wiU, a F^ 
SLd. This immunoglobulin can inhibit physiological reactions between a F^ 
Snd and Fas. typified by apoptosis. By specifying the region participatrng in the 
Sctirof^opLis on a Fas ligand. there have been co««n.««J reco-b.nan 
^oteins and pepUdes which react specially with the ammo acds conUincd in this 
Son to thc^by inhibit apoptosis and arc thus applicable .0 novel remedies, 
clinical diagnostic drugs, etc. 
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F a s V ay Yr^i^^m'^nji^-th'c Ymt^^if'^-r')y^ l < \t^(r> 

fr^'^f iDx.T. Fas- 

Fas'; Y^Wt^m'^^ ^9 F a s^^mt^fj^jf :^ix^T*° h -vT.^- 
ifptlJi" ^ Tti*!) I" fi^'S^ F a s >;*'> K±<7)|Ij^Hov^T<7)^^(;rjgt" -2)o 1^ 
mv^\±. F a s ';*'> h\L hM'ft^^^'n >i 

-^-^T^vS-a^^^-pf^MlML, ^|g^fe^iJ'*nr'; Fasm 
tF a s ']iSy K(7)^S6*)K/;i:4iJ: ^)^ig^^^^^T4^•^-v;^7i^'JF.ai:'i^ 

m0>g. :fe?Sy^S^^i|-8lf> Fas'; isy Y<Dm^tfz\%:LW^m'M.\-,f^mM'^ 

/c^ET-^i; Tt'd ^^^v A^Sa^B (programmed cell death) J <hli^tfti> 
S6*J • fb^&>)S®T*?l#^>^^tL^^0<O^ia^ (accidental cell death 
)- i:lE:g!j^:KTVv?> (Raff. M. C. . Nature, vol. 3 5 6. p. 3 9 7 - 4 0 
0. 1 9 9 2 ) o 
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(Kerr. J. F. ) . Brit. J. C ancer.vol. 26. p. 239-257, 1 
9 7 2) o 

e^tr^fj. ■e^cDNA<>^n-->^-^tLTv.-& (gfflc,, Cell. vol. 
6 6, p. 2 2 3 - 2 4 3. 1 9 9 1 ) „ nh^fz c Dli A<Dm^i)^h . t 

tfz. -^^XY a s^nMAtTl y^3 0 6 ?SS75^(b t hF a s^KW.t 4 
9. 3%<7)t§!^t4=^^-ro 

(NGF: nerve growth factor) ^OfglMDti U-b 7'i5' -^M^it^EH 
^ (TNF: tumor necrosis factor) <^\^'t-y'^ - [Zii=2-i6hixh X 

K^^LTv^^iDT-F a s^%m-^\,^W^\z^) ii'y Yi}^^^\^x\.-h :l 
t75^'^?J.?tLTV^/.'7j\ 1 9 9 3 ^, :5Bfi-tf±(^^-;b-ytZj; f9 ^-y h 
<7)Fa s >;:^'> Kc7)^^i^;6^'l0l^^n/j (SBib. Cell, vol. 7 5. p. 11 
69-1178, 1993)o ^^v^T. ;^ 5: f/' h c7) f a s V 7^' > K<0 
^-^^^'fl]^'-;U-ym fJlij^^tlTt (Rfflb, Int. Immunol., vol.6 
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No. 10, p. 1567-1574, 1994)o 

mi&mh(D:icmzXtH£. F a s U :^*> Kli2 7 SlSfTJT^ y^^-ib^ir 
-S^i^ftSl, 1 3 8 c7)Seg-e^>;5>^ .h. tf^. 4 :^7B'fON-^'''J 3i> K 

^, vol. 13 No. 8. p. 738-744, 1 9 9 4) o tfz^ dT?#'S 
«D F a s V > K^^^^^ F a s f/iE ^llt i>^~y y h mm 
T^'Y~i^P.^m^-t^^t-d^mh-^^iZ^tiX\^^^ (&mh. J. Exp. 
Med. .vol. 1 7 9 . p. 873-879, 1994) o 

7E«IJ h OIR^U X tii:£. ^ y - T«i; J: F a s ^KW.^^Lfzm&^mU 

(CTL) Hi '5.^6t)ifflM:^f^li. tI6<]m±<75 F a s ^Jtil ^iTh L 7^.: T ^• 

CD 4^t4CTLC>a^^ffiHF a s 'J :ff'y h'-^^^^LX^^^^ Z t-^^mhi)' 
l,Zfj:-ofz iiimh. Proc. Natl. Acad. Sci. USA, vol. 9 1, No. 1 
1. p. 4930-4934. 1994)o 

Z(DX^i<z^ F a s fctiFJi-WiC "W t\^-^ '>^'i-)\^^iii^i>Zt:/}^BM 
^b7)SCJiroTv>;i)7>^ F a s^/QJ^^-^F a s')ijy V-^j:t<DT^ Y-\y7.^U. 

m^\f. ^^^^^B^<Dm^i7r--f \ p r (lymphoproliferation)gf^ 

^—yjX\ < ^^ft1^mBM(^it-^^^i- g l d (generalized 
lymphoproli ferat ive disease) $r « >s "C li. Fas ^jtly F-?-C9 

^<7)H^^7!»^*:fiF^£-f ^ - iiTi^'fa^^nrv^^ (ftEB<b. Cell, vol.7 6. 
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p. 969-979, 1994) c 
t/zmi'&(Dm^^m:6^h. F a s^Jl/F.^ F a s U :^'> KO^itfitjRJJDTi^ 

m^l:£. A I D S<7)MS'^ ;U7.-e*^H I va*0 t a t gSTi-'F a s 
U :^7'> KO^^^iSiiL. F a s iiLiF^^J^LTv^;^ TMtC F a s - 
Fas'; :^''> K£7:»ffli:^^ffl=^^t7t:7^°h-v7^=^^l§^--t- tT^^'IR^? 
tLTiJ •} (-^7 jcji; ^ > Kn (Westerndrop, Mjfb, Nature, vol.3 7 
5, p. 497-500. 1995), ^P^il, H I VmPkTmm^^i^ 
Fas Of§il75«fSi6 ibn^<ri;'(>B^'b75^.h'ioT\/^^ , Proc. 

Natl. Acad. Sci. USA. vol. 87, p. 9620-9624, 199 
0) o :itlhmi^^J:t'i)-h. F ^ s-F a s if y h'comii'^m^-X'Om 

m-^ti^T^° h-v7,76^ A I Ds^zisn^cD 4m^iTmm(Dm^<o^ ti 

~XJ^(D-^X'i>^:Lt:^^7f:V^^ti^o ^"bU, iiLF a stiL^ (J o - 2) 

'b , Nature, vol. 364. p. 806-809, 1993), ^^7^ 
)i':^i^M-^X'\iF z s(D^iM,-dm'^^tiZi :i t (^tii-'b, Hepatol og>'. vol. 
19. p. 1354-1359, 1994), M^^, i e^?Si^.SJ^i5 
T^, ^ttii'J XV h-x:^ (SLE) ^n^mm')^-^^ (RA) Tli 
Fas i7)|§?a7i)q.Si6 htLi^t (Om^-^^^J: -^tim^ . ^tih -^BJi F a s fct 
J^JZKJiL'-t ^ F a s 'J Kii J: -:)-C?I $tLTV>;S>£7)-ci±'irV^7{»^^?i 

±m(7:>'mW.(D i, t . F a s h F a s # > K<7)|t'g-^Jf{]SIJ (IS*) L. ^ 
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Fas'; iSy Y^Z'S^^m^KJ^^L. F a s F a s 'J > 

^m^'Li^^m3.\^fz{i^^&xmW-^l 3 0 3 4 9 2-^)0 ^ Tt:, y 
^u~i- F a s tF a^s ')ify Y(D^^X ^ ii^k < F a s V > 

YK^-^t ^ ^ t-^^X ^ ^ ^ t-i-h . ^i^J^iZ^y^^XiiF a s - F a s 

^•t ^ ;t H {i H h JjL^ ^ IS:-^i- ^-g- tC Jt L T i] (7)^#:6^'.£^^ tti:i>o 

'J >) (7)'ftai7!>nf^t>n7t:^ij7!)-'^'5> (n7'i5''';:t (LoBuglio) Proc. 
Natl. Acad. Sci. USA. vol. 86, p. 4220 -.4 224, 198 
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n^t^i^cDtLx^ ^^mm ivmm p^i^-^^xtjimtmi^^Km'^'r^ 

>^^ll^-r'£.:^-^75^ ^^y'^~ (Winter) h \Z X y) fifz {^^y 

^-h. Nature, vol. 321, p. 522-525. 1986) o 

^yf^ y ^ (Bendig) (^"^^M. (A Companion to Methods in 
Enzymology. vol. 8. p. 8 3 - 9 3, 1 9 9 5 ) tl^S^ ^ J: 

!tf ii, ■7'j7>?.^?£i^-n:7-'; > J: (9 (ii^w/g'l^^^^o t: Ma-fk^^S ^' n r 'J > 

V isy Y\znti> ^ vmi\:^^^'^y'') y(DV^W,(Dm^\ttj:\,^o 

«^(7)^f2^T\ ■^•^T.F a s ijy K^T^M^H-j^TcffiiS^f-'^i-Ti^'f&^^tL 
X\i^h {-^zi-jLji/ (Manuel C. P.) Molecular Immunology, vol. 3 2 
(10). p. 761-772. 1996) o C ^^^^Cio'V^T . m^h^t^ 
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t^k.. -^'t^;^F a s KHi^^rVU^^-ft^L. T N F Zft#:(7)tiiS 

Fas'; ify Y(D^'^i^m(D^'S.i'^m^M'8LVP-7^:^¥ a s V K t 

t: h F a s KHov^rii. ±IE:fcii^O J: d ^li^H->:7cliit 

■=eT-';K7)f6^(i^r < . Fas ±'y Kmi-^PB^<75ffi,¥.{tffla5f5,5-f/F a s - 
Fas v. if > K FbI S^^ffl U&ii^m tJMz ^ n li ^Sr v ^ „ .5^^^ c7) c O i 
0 '^^viil^iBv^-rii. F a s - F a s :^;">' K<75^S6<]jK/^-U J: 
^ti^T*- h -->7.=^^P (^>L<I1P11^) -t'5)/>:a6Uli. Fas';:^">K 
^'SvMiF a s «7)<t'<75fllt^ rJ'-y-;/ h tc1-ii:f^v^75-:^Bg(7) f $ -e^^o 

y(D-'(h^m^y-t ^ ± 7^31S li. C D R co-gt-^^: i: ^ ^5. □ 7' 'j 

><!:^^'^^:^ k: h^^^^'ny; 7 l^-^ 7 - fH^cT^jT^^iitoil 

¥^7^#gtll^3 0 3 4 9 2-^<D^BMiz-^tti^ F a s V Ktc#^ 
^ o-^;^/^^:!^, F a s h F a s V VtcD^m^K 
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Fas'; ify KtCi|f^6*)tlS)SL. Fas^:Fas'J:^'> yt(D^m^KJZ^ 

•5) C ^ -5) o 

ifz. t hcOF a s i:F a s 'J*'> K^^iS'f^ffl^i^Ti'^B^ nTi5 
"b-f > F a s - F a s K^I'^^*^^^^ r V > i^'^^Se^B^ijiM^'Sr <h-t If 

:b;f^Tv^/Jrv^5a;|£t:ioV^T^i, F a s - F a s V :^'> h'(D^m.^KtL''<^ X ») 

Fas'; ify n-i-)U^Xi^tT < ^ ^glU^ ilA L/z4Ilfc<7) F a s 

'; :^'> K ('^MF a s '; ^^''^ K) ^^(D^Jit'^^m^tL. $ ^bU. t: h 
Fas •; KHfi<$^<7):9-^^T-;u^^i^L. ±IS^Itt; i: t^^IC^ o 
h F a s 'J KHS^±-et-<7);ttt;:»-^-t^7i^$'5tB1-^C i: 
Hi *) , 7** h- vT.JJp^ljY&ttl-MiSL/jF as'; K±«7:)^it^^0*^>T 

112 li, NOK 2?;L^oii§i^^flii!cco;ttss;5.a=7 ^ ymm^l^TTstm-c 

^ 0 . T^aco$SJti±i7 D-^y^^^-tcf^ffl L7^j7°7^-7- ?r7Fi-o 
mSli, 7 NO K 2^/Cf$:Ofi0f&m7°7 X = K (a) 
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iiOK2tmmMmmry:^^ V (b) sr^-rgiT'^^o 

114 li. ^> 7NOK2i5L#^7)F as'; if> Kti^l-^Em^ E L I S A 

MBit. N0K2fn,^. S G H/L^^ir>'t^ h M-ftN 0 K 2 (RN0K2) 
^^^'nr-; yomm^mi^ CRN0K2VHve r 1 1 St/^RNOK 2 

meii. nok2?;t:-0^, REiin;^:^ h s^^^^J'^orv >«7) h u v l 

1 9 i: h u V L 3 1 .S IfR N 0 K 2 .^.^ i^'' n r '.J > tTDtiH pj^flit 
(RNOK 2 V L V e r 1 , RNO K 2 V L V e r 2 1 , R N0K 2 

VLve r22. RN0K2VLve r23;g:LI='RNOK2VLve x 2 

4) <75T 5 y ^ge^iJ^^i-HT'^^o 
UVfi. N0K2^/L'f$. RE HjL^, t: hfi*^^:>*nr'J >Oh u VL 

1 9 h u V L 3 1 :S.?/R N 0 K 2.^^^^'n7''; xDmM'^mm^ 
(RNO K 2 V L V e r 1 , R N 0 K 2 V L v e r 2 1 , RN0K2 

VLve r22, RN0K2VLve r23;Sf/RNOK2VLve r2 

4) (D7 1 ym^m^TT.-rmx-^io 

[HSU. RNOK 2^1^^* nyj >i7)g|lpj'^^it (RN0K2 
VH V e r 1 1 ^It/RNOK 2 VH v e r 1 2) (D^m^i:i'^m-r ^ fzi^iZ 

(2]9(i, RNOK 2^^^^''n7*'; >(7>S§lPj'^^Jt (RNOK 2 
VH V e r 1 1 ;g.f/R N O K 2 V H v e r 1 2) cojlfs^^^^g^-f- /-i^ 
Lfzy'y tmn<^ R C 2 5 n 7' 'J > om§I^g^fIit 7 

--)^LXy^-hmi-r7f~^mxhi>o 
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0 10 11, R NO K 2 ^5^^*07''; ViO^II pT'^^i^ (RN0K2 

VLv e r 1) (OmB^^i'^m-f ^fzi^^'-i^^^^^y'^ ^ 
N 0 K 2 J/L^t^liil 7 - - ;i' L T ;5> ;f||i^ ?r ^1" EI -C o 
Hi 1 il, RNOK 2^?S^''nr'J ><7)|l§lDT^IIi^ (RN0K2 

VLv e r 1) (DikB^iri'^Wi-r i>fzl^^'i^^^^^'^y ^ "^-^^^^^ 
N 0 K 2 ifC-f^Sili; T - - -'I' L T m-t'S) ;5) o 

EI12li, RNOK 2^?S^'n7''; V^T^Iillnj^^Jt (RN0K2 
VLver21, RNOK2VLver22, RNOK2VLver23^l 
U^'RNOK2VLver24) (Dmm^^i'^nir ^i^^i^izj^m Lfzy'^ ^ 

- S CO N 0 K 2 ^/L#^0 U 7 - - L T V ^ ^ ?r 1- [1 T' ^ ^ o 

[ill3(l> R-N0K2ft^V^y'') y(^mm^W$. (RN0K2 
VLver2 1. RNOK2VLver22. RNOK2VLver23:5. 
t/"RNOK2VLver24) (Dmi.'^-^Y^n-t^fzib\^i^m\^fz-y°y^ 
^ ~ imm<D N 0 K 2 ^Ki^mh iZ7:=.-)VLX\^^^^fk^^7J^-tmX'$)^o 

U 1 4 (1, ^RNOK 2^?£^''n7*'j y<DF a s 'J if > KCi^^t -^.tSlt^r 
EL I S Ar-m-<fz^^^7Fi'^X'^h^ 

mi 5li. #RN0K2^^i>'or'; >;5.t^'^'>^N0K 2^^i^*n-7-'J 
Fas'; ify V't F a s ^if^-LXm^ i>T ^' Y - iy 7.l,zmr ^mO^ 

n 1 6 (1. Fas'; vcD^mm^i (±is) :5.t;^'7 5 /^ss^y (t^) 
(o-m^^7Fi-mx$)^o 7 1 y^(D^^ii0zmh(D:^m i^mh. int. 

Immunology, voL6. p. 1567-1574. 1994) iZ'^o o 
.mi 7 (1. f&Jl^-^/^i^^x-^ rF as'; KSlO^'^^F as'; :^*> K 
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Ml 8 li^ ^ll^-tJr/c^-^ -r 7*F as'; VRlf^mv a s 'J K 

{c^itT'SinlF a s V :^*> Kf;i1$ (NOK 1 <Dmmn.i E L I S AT'p 

Hi 9 (1> ^^^F a s 'J :/fy KU^t1-;£.#N 0 KfcL#>5.C/t h ^-fk 
(Not Done) ^^P^^f 

112 Oli. ^^mv a s ;^7*> Ktciti-^^N O K*/i.#.?ir.Ki^ hM'it 
(Not Done) ^^^i^f^o 

0 2 Hi, Fas'; K7< y^ge^yt TNF aS.LKTNF p(DT<y 

Int. Immunology, vol. 6, p. 1567-1574, 1994) izm^tiX 

?r^f =iro7t:^jSOT 5 y^Se^iJ, HSg (i T N F o C9 T < y ^gg^ij (i 
TNF) . ^TIS:(iTNF /3C757< y^iE^iJ (ITNR) ^^to 
in 2 2 Ji. F a s >; :^-> KH»i^i75 9 ^<D~^^±.cD\^ O K 1 i^t^^^'ISIt 

112 3 li. F a s '; ;^*> KHfl^^^^ •t,co-:0<^ji£7:)^ N 0 K 2 J;L^;5t f/" 

> mn.<Dj[M\ {± ti h i^ii t N 0 K 2 m^-h^^ H ISHii-r ^75y^^^t-o 
H 2 4 l±. F a s •; :^-> KEm^^O ^ ^(^-^=^1.0^^ N 0 K 3 ^jt-^^Ti^fS 
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m2 5ti, NOK2^'fl^i7)VHfSi^t 1 F 0 RifC^^^O V H^i^^^T 7 ^ ^ 

> h^:mi-EI'eS);2>o VH^i^i75T^Si-#Sn^iiTv^;2,^'t^Si^Ji IFOR 

EI2 6 li. NOK 2tiT:'«:<7)VL^I^i: 1 T E TJ/l^O V Lf|i^<^r ^ ^ 

> b =^^-rEI-C*;6o VLfSi^^7)T»^£Ufi}■lJD^i^rv^^^'^^i^{i 1 TET 

lg]2 7{i, F a s 'J KHS#<7p^ -fc,(7)-:»-^±.ic^$*i,/c, ^NOK 

lg]2 8 {i. 121.2 7 1 l^^y^T. V n- AcoRF^i^-g-^ 

T^OT 5 *>'C, F a s K<^^®{caiTV^;5> {^^tti}^\Z.WM. 

^fv^^^) T 5 /^^?^^nX-^-ro ^NOK^'f^S.J/l^ VM'fl:N0K2tfL<^ 

Igl2 9 ~3 1 (i. F a s 'J V^-M:'^(0^ -hiOIZ^^ {^Ix^ti^^t 

El 2 9 T-tiN O K 1 irC-f^comMT 5 7 ®?:!)^ II130TMiNOK2 tji^RZ>'^ 
h M-fCN O K 2 fjii^<omM7 5 y ®?75>N HI 3 1 T'd N O K 3 ^K^fDM^T < 

m 3 2 i5 <£ r/m 3 3 li> F a s V *'> KH£'(^i::i3tt ^ N 0 K 2 ^^^(T^m 

m^i^(omu:^^h(on.mMX'^^o ms 2 ui5i/^r±gB<75^T-*^^^^F a s v 
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hU5^if^QY.2m^<r)W^^^^m.'^ (CDR) -C*;2>o ia3 3cONOK 
2eL^<^CDR(i. 1 y^i-^iJ';^ h n- A(^R t tSUfWI i:-^-^ X?:;^- 

0 3 4 {i[2I2. 9~3 1 ^fWI#co7T>x;l'7-;u;^n>:5':^ h^-r;!^?-^ 

-ril-c^>i9, 113 3 1 lis-z/v:^ A(7)P3c75^gai*](z 

¥^7^#itM^3 0 3 4 9 2-^<73%BJ(--^^tT,^ F a s V ^^'^ KIC#M 
^ -7 'i? ;^ ^ y n - :^ ;i/Jjt^^:<75^o^ffl14 =^?l||'fki- S /-«^) 
(i. F a s 4l#M6t)t;.RJc>1-^:iiHZj: «9 F a s F a s :ir> Ki:<0*3S 

LTIi, m^i£^-(>^-h(Dn^ {^4^^^~h. Nature, 
vol. 321, p. 522-525, 1986) icfB^;? fLT J; ^ ti. it 

/Co 

(-^-r >:?'-'b. Nature, vol. 3 3 2. p. 323-327, 1988) 
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^> :fe^SE^'n7*'J >CDRlMi^^7)3J:#^iit^^/fi;rs9t^-^3 v7 (Chothia 
) h(r>U^ {^BiyTh. J. Mol. Biol. vol. 196. p. 901-917 
. 1 9 8 7) ^j:tlZiS\y^X. CDR<D'^W {-^X^m±^^^'ii^^M^ 

U^-^LTv^^-j U-- A7-i5' (Fk) ^m<D7^ym. (UT^ FR7$y 

2}=^§§Hi3lt^ F a s V :^"'> Vl,z!Si^^^i<zKJZ>i- / :^ xj --j- )[.m.^(D 

(Silicongraphics) JiT'^Bfili- ^:^^lxSt V 7 h'i'^TT'$>^ 
QUANTA/CHARMm^^vMiMo d e 1 e r (v^-fn^j^l^^i 
^ - • -> = V 3 >X (Molecular Simulations Inc. ) ttS^) ti: 

m^ttX'^ho :i<D 2: ^ tj: y y Y ^ :i-T ^mmLxm^^fifz\jii^(r>-^'^kit 

^titx-^C^o'v^T. CDR<7535:«IM^tC^#-LTv^;|,FRT< 

^^mmLX. CDR7< y ^hiI^$)^vMifB^^fi<3i;7K^^S^-*;E,vMi^ 
rj >^ ^ h ^ L-CV^.2>7 ^ ^ ^^^^t'S.o C D R > > '(j \z.m^-f 

^\^X^XmiiW.^-t 76^^*J. ^1 o J: ^ 7^ ti h J/L-fi^t; li /jr i/^ 7 ^ y 
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r ijy<yh (Kabat) h(0^m ('y~^ J^y^^ ■ ■ 

-fUT- >X • ;f 7* • < a. y n V :^ ;l/ • 'i' > UJt. h (Sequence of 
Proteins of Immunological Interest) 1^ 4 KS, • 'n;!/;;?. • 

(Public Health Service) . N I H. Vv>h>DC, 198 

y^zH^m&^i^KfZ'L. F a s h F a s K h O^Jl&tij^J^<^ifptiJ (IS 

tfz. H h F a s i: F a s > Ki7?;fgS|'^ffifIit:6^'§g ht'\z^iiXis 
ht\ F a s -F a s •;:^'> K^^#:<7?^ f"''; > ^''^^^B^m^m^^^j: ii' ^3 
:bnTV/>'Srv^JJ^Ei^i5\/^Tti. F a s - F a s V :^'> K£7)^Ji6<JjRS(; J: «9 
BI§S2C^tL^T*' h-vT.^mU (^jL<{im#) tifzi6lZ{i^ Fas 

^^T% T:J^' h-->7>=^?ptlj (^L<{iffiS:) -r>&7t:*^tlSS^F a s V 

l^<0^jT;F a s :?r> y D-f-;uJA'f^<75iSlt1-'2>iSmfIlt<7?M^/f^^f 
^^o/jo 7 5 ygtffii^^2iAL/jF a s 'J K (^^F a s 

'i77'> K) ^-^^ItlZl'P^L, ^tihizm W-f&imrmmS 0 3 4 
9 2■^0g^^ffl#t;f^m<7?/^^ K-vT'^oNO K K N0K2, N0K3 
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mr. ^>*#icNOKK N0K2. NOK3:S.t^NOK4^?^^^ny; 

m^m{B%'mm.%<^ < f^urm i tb i $3-^) n^^it^ ti-cv^T. -e<7)^ 

fe§-^{i. FERM BP- 5 0 4 4 ,FERM BP- 5 0 4 5. 
PERM BP-5046, PERM BP- 5 0 4 7T*^o t.fz. CtL 

-r^C tiJ: 0^ T** K- v7.^l^lJf&1*RrjliilU;::F a s V K±<75fMi^ 
$r *6 T ^ ^ 1 ' 1" ^ J ^ S o /c o 

±ffi<0 J: ^ HF a s U K (J^JIT, F a s L t ^ ) -/n A 
mmt (r*-h-v>^) $r^^-riiifflfia^®SeWtr^2,F a sinlH^'; 
> K-C'*> ^ . iS^E^ TMCli b , ^ h , 5.y=-^^^<^F as'; F:*-'|WI^ 
^nrv^^o :*:%^-eii, Jx:< F a s 'J K?r^|^t-t^7i^ ^tLib*^^^ 
-r-'ii , i^^iz. Svi^H hS.I/-v'i7 7.coF as'; K:*^^^ Lv^o 1-'Srt>-t). 

*ft L< li> li hF a s J/LII <7) >; :^7- > K;iSlC/v>7.F a s^JlJ^^t? 
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(ab' ) 2. Fab' . Fab: Fv. F v'^'Sr t-^^tf ^ ^ 

^xD--rMKm^h<Dmm'f-(^^^ (V) fIOT>T-li> th^-^ (C) WM 

■t-ST < ^tm.m(0^pi-ji < ^ <i^^j 8 5 - 9 0 %. 05 L < JiiJ'-"^ < ^ t 9 



wo 98/10070 PCT/JP97/02983 

18 

^X(D^^ii. ii^j,±(^^mco\^ v^^^^'^y''} yw.n<7)nj:^'i- i>U^tm 

kUi'^m'^mu^^ m^i^. ni$-i^^i±m^mm (cdo t^zu^m 
i^m±mmm.m (adco i^^i]m^^j:m^mm.(D^m) o 

(3) \^ hiZ'GEX-^ntz-^yMiimi. v^ji-i^<D^m.mx.'o 

'^\zm^^^mm^^-ti> t^^^iXX\^^i (Shaw. DR J. Immnol.. 
vol. 138. p. 4534-4538, 1987) o -:^> t h Mit^f^ 

^OT'^njf!}^ 4CPI^^tL=irV^:6\ F a s 'J ;^""> F a s ^^O^SfimS 

(WJ) T-i -i> ^<7)-e*^ h7i-'#ii§f ^ Lv^^ c c-ew^ ^Ji&ljR 
i^'^PlSf -S^^^'nr'; ><h[i, F a s V :^7'> F^5&5ILTv^^-};fflSa^^ 
vXlpJvgSit i^oT^jF a s 'J K (UT. s F a s 'J > K x (± pj^^t^ 
F a s 'J ii'y Vtn^^^-rhZt-/}^^^) ■f)^F a s i^^LX i>mmr^^t^ 
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^^-x.i>m^. Fas tm^-t^F a s V VcD^^m^^^nLH^^^^^ 

^■g-L> Fas Kt&'F a s ^ It^T- # ^ < i i 9 iC^^fl L^#^^^ 

i^'nrV >?rtito -r'i-^^*>> F a s 'J Ki: F a s <7)^5i6<j^);ir.^M 
m-r^ft^i^'^y) y-A'^^^i-iilt. Fas'; K$r^?RLTv^;5,^^^ 
;5>vMi s F a s 'J KtJ^'F a s ^^^^LX^^^^m^^^t^^^^ ^ t^^X' 
^^£<ti:^o LTb^t, >i<7)B#co^?g^'nr'; XiF a s >; Ki: F a s i: 

F a s - I g h ^jv^^) ^^gtHcp-<;5>C t:*^*-C§ ;2)o >I<7)F a s - I g 
li, :^i*:[*)^F a s V F a s tcD^^t} tWWl^^^tiXF a s 'J 

> Kti^^i-^i<!:7!>^'T'§;E>o LtIit^-'oT. F a s U > h ti^tt ^* 
n7*'; >75^ F a s - I g D tl&jt^-CF a s 'J Vt 

Fas tO^S-g-^Pl^f ^-<!:75^~-C§n{i\ HPI^K ^ffl U^;u-eii^f^[*IcD 

h LTIl. ¥^7^#I^II^3 0 3 4 9 2 -^-tTJ^B^H-g-* a, 

m^^^^n^ji-mmm^w^^'- 1995^3^2 0 Bn^it^nTv^;^^ 

ftl=-^FERM BP- 5 0 4 5 y; 0 K 2 ) if)M^^^^ 

-^NOK 2^;T:#^m-^#:in;<*i: LTti YMitl^fz^X'^. RNOK 2 0 1 , 
RNOK 2 0 2WTi.liOK2 0 2^%i^^mf^^ti)^Xhi> i]^X-T. 

NOK 2^?S7 07 RNOK 2f;TL'f$^)ov'tlRN0K 2^^'yn y'V 
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^Um-f^i)^. Fas'; :fj'y h^i,zi^^&jiz^rL^t ^ hMfk^?S ^* n y y 

ycDT < y^m^\^^i-i>id-=f-i<z?xki-^fzibr^ii. i-f. i^0K2tm(D 

^'^ (V) i^iiLi&i^^^i>u-^yVi-i,.Z^m^<^^o 

Maniatis) , {-^U^ slJ — • ^u — ^yif (Molucular Cloning) j s 
S-;^ KX7°>; • 7**7 h 1 9 8 2 ^#.8°) ^I^Z^oTV 

i: LT-^-ft {^?L'x.{i\ j^'n-yN'- (D. M. Glover) m " DNA Cloning 

vol. K IRLWTs, 1 9 8 5) J: f7 c DNA=^'^^LV^it3t^ET- 
^ i;^ n - - > i^'i- ;z, ^ ^ 

y (Sakano) Nature, vol. 286, p. 676, 1980) \ y 
(E. E. Max) J. Biol. Chera. vol. 256, p. 5116, 198 

^•v ^ (PGR) ^-fijfflL/c^^o-- >r^-^pjig-r'*)^ 

(^-•7>x-i' (R. Orlandi) Proc. Natl. Acad. Sci. USA, vol. 
86, p. 3883, 1989) :!i.x-X(W. D. Huse) h . Science, 
vol. 246, p. 1275, 1989)o Z.ixh\z\X^^ i n f£-n'lk 
t-iJEo T . N O K 2 ^KWm.^^^ 7' 'J K - -7 J; N 0 K 2 V flMf^ 
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VfMitt;^oTfetif^i:iI^6^l-^l#i-'&ffiMt:4r^^Ti^^^^ (CDR) 
-^-r > ^ ~ h(Dy5ilii {^y^y^-h. Nature, vol. 3 2 1, p. 5 2 
2-525, 1986)i;J:*)Vi h n 7* V > Pl^fHt^T) C D R li^^il 

Nature, vol. 332, p. 323-327, 1988)^. ^jSi^'or'; 
Mol.Biol. vol. 196. p. 901-917, 1987) t'HiJV^Ts 

^^^Ti-'^^nrv^-So :Ln.h(D^^\z^^^. c DR03Z'^^Sit<7:>IS^^L^v/^ 
2i/L^(7)=7 >n-^-^'^f'; >i>'o^m7i^'b. CDROT^yi^ (j^:iT. 
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QU ANTA/CH ARMm^)'i>vMiM o d e 1 e r (v^-f ^ b^o. 
■r-rJ'/N'^i^ (Brookhaven Protein Data Bank) (PDB) tiX\^^ 

^> NO K 2?;L#:HiiDr^fii^ (VH) ^it/LiipTiEiiJi£ (VL) tmm^ 

^^'^^v^PDB I D : 1 F0R£7)VH i: P DB I D : 1 T E TtT) V L 

QUANTA/CHARMm^)>&vMlMode 1 er^fflv^T, -^fT^j^fflU^ 

(7? -e ^ < 0'(tii<^ N O K 2 in:#:^^IIl^ U * * n v - <^ ^ Ja^Oig^X^t 

v:7hr>:t7'tQUANTA/CHARMm^'2>>/MiMode 1 e r 

i T t: ^ tL I ^ ^ife pj tfe T- ^ o 

^t^^nrv^^yn i^'v A^fflv^T. ±i£c7)N0K 2in;#:<75m^Z 
^^TC^iit H i5 T H L 11^7) c D R U 7X*lt^ L T v ^ ^ F R Jt 4^ <n T 

(^-g^) ^iimL> ^{^-^tub^jK^^g^LTu^^ FR^Jt4'(7) 

v^T. NOK 2fci:#;OHii;5:0''Ll>:«OCDRt;j^^>;u^'-=J>'5' h LTV^ 
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ji^T.ti-^^'^tfiio CDR7 ^ ymtm-^r\i Y^^yur^) xD^^mi^ 

ftZmiLfz^^. ii^^y h h<D^m (->-i^x>7. • is--?' • 7°nT ^ >X • 

N I H, 7 v> h >DC, 1 9 8 7 ) -^^ -f- a i- )V ■ > 
^ — ■ -y it ~ • y d V— •'j'>7ty-v3> (National 

Center for Biotechnology Information: NCBI) XX^^"^ fvfz'^W^% 
Vy h ^^TX'^^ry h U (Entrez) (Sti) tj: t':^^ h^imX' ^ i> . 

^- n 7' u > (Dpsm^i$i T ^ y ^Sd^'j L v,^ J; 9 ^ ee^ij;!)^":^ i: ^ 

^j:m'0&-m^ili>o NO K 2M:^(73CD ROT ? yg^Se^yii. SilCDR 
K CDR2, CDR 37:)^'^^ie^ya<^I2?'Ji^-^ K 2. 3Uge?tT.Ti5 
f^.imCDRK CDR2. CDR 3 ■f)^^^mm<^m^m^ ^ . 5. 6 

.hTi^'M^ Lv^o m^J:BMtLX. ^S^H h^=g^'*n 7*V ><7)7 U- 
A 7 - ^ 7 5 y i^Se^iJ^i^ "K^^^Jl^^ (■7'>7>^^i^-D7''J >) (Dy 

L, _ 2, 7 - ^ flit CD 7 ^ y^g£?iJh^5-^6^C^^'i < t 6 0 %ki±(D7i.^a 
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6<3i;(i. NOK 2jjT;'»:<7)VH^l^ (S0'5T^^it) ct^cDR^. t:h-f7'i>- 
>'^-7'I I<7?FR (7U-A7-i^*) Mi^^ifoVHfli^T-^^ S G I (@S 
?iJ#-^7 .-^IlIMRC y • -t:> :5'- (MRC Collaborative 

Center 60-<>x ^tt±i *9 ^-^^ ftZ-Hb co) -^^M-r-^Jo N O K 2 in: 
<$:<^VLfIi^ (fiSI^^IM) <7)CDR(i. iiiSiifE^^ tiTv^^ h h II 
<75F R^Ii^^^foV LfIlt-r'i)^R E I (^N'-i. (W. Palm) fb. Physiol. 
Chem. , vol. 356, pl67, 1975), WIE"^ h^^JfllV 
lt^^(Dc DNA^-fr^ V-^^^ibi^n-- >i>-L/-/clI<7:)FRfSi^^^o 
V Lflit ( h u V L - 1 9 : Se^iJ#^ SSil/^'huVL-Sl : Se?!j#-t 9 ) 

Jgi^-nyj >T'*^RC 2 5f)L<$^ (#i^l]F^<Z^rjf^WO 9 4/2 0 6 3 2 

NOK 2(7)VLjt^5^?ri^i!!HjgfflL> P C R H i o T^^^jf A-T ^ 
PGR J: f)iliE^-U'^;i'-r'^f 'Sr^n^o thM 

'J Xifi^oMm^DNA^i^Pjtci: i) #^ mSit ^ ti ^ C ^ Ti-'T- § , h ^ > 
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;fx>&o Z.fih(DmM.^i^ ^-ii^ ^m&OiZli. jr-ev-At LT5gli?s±^ 

^ - !i, * 7^ h ^-^f/f i> 'J >'W't4> G 4 1 8 5 =J 

7iy-;l^g^tmS7::liH S V- t k^^#^. DNAlB^iJT-JF^glE 

{f. h-T.T'o^-^'-^,, h'jyh7T> (trp) -fU^-^- 

.^*f#:&LT t J:v^o 7*0 •t-^'- II. X. ^ ^\^- 9 -W.n>z^ 
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fzyj}^ (ZuPutlitz. J. Bio/Technology, vol. 8, p. 6 5 1-6 5 
4, 1 9 9 0) llt^oT. hmit^l^Vny'') y^::J~ Vti>^''} ^ ^ \y 

-tr;b^^>. He 1 a«. ift L < it ^ Jlu --^-i: jVy ^ y^ttzmm 

^-RwmKi:7'nt-yiyy^^mnmiLm^\f'} ^'y-^^^^^it. rna 

y ^ ^ V > i^'^ii. ^' T X - ;v'fk^fi:5. ^-^^^-1^- nm ^ ^ 

tro tl-tL\^^^m.WmmiHi. ^^^g^'oyj >itfr^. SV4 0. Tt-V-^ 
^i^^'^fli^itfE^ (Hil : Cy 1 , L#: : C ) . -^^ h ^ :^-a'>^'>'i';^ 
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iJ-h LX<D'^i^^ (HII : n e or. L^I : d h f r) ^^ts^^^^ 

y^t) )Viy^ >; j^'^ i V 3 'J ;^f-'i' i^;^. •^7^;i/7> 

yj •^n'b<^:5^-r-7-, m^(omMRvmm. tfz\i%^vny'^) y(D 
Ei. ^y^^^^ ^-^ -{-wr-y ^ =-7- ^-ijy u^u-^ h 

^?S^*o >7&«ilf ^ L < . 9 8 - 9 9 %^^vMi'^K;:J.±c7)j^g1l75^^if ^ 

^^Bjcot: My'ft^=f£^*n-7''J :fe^?Si5^*nrV ^ztS^i-'O. 0 6 g 
/m 1 (^^«Jg) J':il±<7)|EHT-pJ?§14F a s 'J ;^*> K*^'F a s^i^MJ; 

LT?I §^H,li-T*' h 9 0 %J^±«7)T^-^' h ->';^^^iJ^T-ifptiJ 

-t^i.^ t75-'-e^^o ClCl-r-. 7**h-v:^JI|l^lJ^i:<±^ F a s V K$rit 
fEi^^AL^^m<7)J$#±ytJ; «9p§^^n^pr?^14F a s V > K ^ "7 x 
:^ L. --n. F a s ^fifri^i^A L 7t;«^ - r v hMt 

L^ 9 6 '^ai;U7°U'— h^'f-l 0 0 i 60Rfir>^."CR!^:« $iir, y — 
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t hmitft&Vnr') >7i^ milERN0K2 OK RN0K 2 0 2Rlf 

RNOK 2 0 3 (D\^^-rn-A-x'^^m^. f a s >; ify h'^m^=F^xLfzm 

^<D^$im2 5 M 1 F a s ^itf£i^#A L/z,^Sa (Fas/ 

WR 1 9 L) ^^-^'7 hMi: l^mo?^Jg2 X 1 0 5 c e 1 1 s/ 
m 1 0 1 ^m^\ ^ LT, tuI5^&^^*nyiJ >$•-^t^/^^ K-^ 
«7):^^±-/f 2 5/. 1 ^fflv\ CltlfbcO-r-^T^rS-g-L/jf^, 3 7t:T'l 7 B$ 

n7*'; ><7)<1pi!JHioi/^TIi. :t v-:h;u<7^|^H h^^^^*n7*'; >f:Jt-<T:^ 

t . :*:%H^<7) t h mit^& f n 7* > <7) 7 '-J^* h - V 7> cOiin^ljTSItti . 
F a s - I £^^753-^2; ^T^v^ <h = x. >i>o 'Sr-tf^'b. ^^B^(D\^ hMit 

^m^i'^mt i> 9 x.T-c7)m^m/L#r-$) 7 . 7 ^^mnm 

3 0 3 4 9 2^\zizm^nfztii 19 . 0.01-8/^ g/m I (T^Jaf^itS 
(^?A?tJ^) Hiav^T. m^m.(DY z s - I y^yjlf=f-\zi^-<X. ^^v^T 
*° h -->7.<75}qi$lJ^St4i^^1-^ <h7!)-'fiJoTV^>?,o f^oT. ^<7)-7 7 AfeL^JiJ. 
±<75v§14^?#02^|§B^(7) t hg!if:^?£^*n7''j >7!)\ 0 . 0 1 ~ 8 g/ 
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(i. JrCF as'; iS> K^^^'n^V ycDx^^^y? V ^ > h ^ "^^-t ^ <D 

>>b=^^i*L> F (ab' ) 2. Fab' . Fab. Fv. 

Jl?/Mm;iF v^Jirt-^^lf^EjCiiTi^-Ci^o F (ab' ) 2 y y ^' ^ ^ V 

yyif^>V(D loT'^^o I gG^pH4. 0 #iaT-^7°v ^M'fk-T ^ 
i:. H0<7)t > vS^T-^8;f:?nT, ^"f-M^ff^ I 0 75 (D 7 y V ^ > h ^ 

' yyif>^yh\i. m.m^^mtL:b^ 2 jS* :h(OX. iz^^ L T , m^Efit^ 

iiTi-'Ti^T'^^o Fab' yyi^'p^vKi, F 
(ab' ) 2yy^'^yhi2-^JV:^-fh:^^^~)i'^j:t<Dm.mxM7tL 

s 7i*^s/f^^iT^i:^57^i^t#!3 5:^c/5 7^^'V y hxhi>o 

Fab77^V>^ (fcL/^IS'^'1477 > h (antigen-binding 
fragment) ) ii, I g G ^ / w" ' ^ V^'fLt" o - t iC i i} i'# n ^ 7 7 ^' ^ >' 
h CD 1 or- ^-2)0 I g G ^ ^ >cD:^^iT{l^^VNV >^'^''fb-f ^ <!: . > 
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OFabi:H@cDFc (#§B^?f^^7 7 > h (crystal lizable fragment 
) ) ^r^^t^o F a b > Mi> HilON^MJeo^^^^tz^g^-T 

h^^^Lfz^^-&m4 b , 0 0 Q<Dy y ^' YX'hho F a b 7 7 i^*^ > 
Mi. ^J[l^.*g'^lfM5:i^ lliWLTv^^, F V 7^ > h ti, ^^^^^^-^T- 
It-^L^^cHllpT^gB (VH) tLIInr« (V L) ^J/Lil^'^pTig=5r 

nibODNA®f>t^'^i> ^ -'iZm^i^A^X\ V L- >^-- VHcO^tit^ 

IgG. Fab^yttiF (ab' ) 2T'li. VHi LHli. S-S^^-^ 
'0'^^LX\^^Z>i)K mmx.F v#7 7 > h-eti. VH t LH tOfel 

.t^ULTv^^o C077^>'^>Mi. F V <hD?li'^i;E) :i tTl)^"^ 0 . ^ 
/c. s cFv (-:^llFv) <!: 'bUftffLTv^^o F v '($:ti. 

^tih(7)mi^yy y hit. m&xi^m^^hti^-d\ r 

t;v7-5>. '^~-'):^^\yy'f']'3-)\^^(nWA^\-^t^-ti^-)smt. 

Ii\ T >f- rH'r ^ -X, 7 • 7 ^'^ h V - • "^-^ (Antibodies, A. 
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Laboratory Manual) . =J-;l- K^^^V ■ y^'v h') 19 

8 8 {iifil£^n-cv^;&o -iis:6tjuii, SPDP (y T )i'-7iyrm) ^(oim 
{±\ 7X-. ') ^WMmn^i^^Mi!^ (PBS) . o.4%^S:i:i^ 

? n , 1^ ffi o T ^ 1^ { : ^^t^ ^ ^ o 

Fas'; ify K<75T 5 7 g^K^ijO-Sl^tC. T < WLW-^^^KLtzm.^^ 
'^MF a s K^j^ffli"^ C t^zXV). ^aF a s 'J KJ/C^Tj-'^-g-r 

;i)F a s K±<75|gMlt^Is]^-t^^<h7i<-r-i ^l§B^T-li, ¥^ 

7^JffSlFlI^ 3 0 3 4 9 2^(CfB«xc7). N O K 2 n T 'J > (N0K2 
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F a s V -ffy Yon^l (920 7#ic7)L &\ii)-h2 2 Q%E(DQ 1 ntX' 

Int. Immunology, vol. 6, pl567-1574, 1994) Ht¥ 9 ) (7) 
14 7^ ^^^-^^^4 5 T 5 y'^cO^mzT A /®^Og^^ (A 1 aJil^j-coy 
^^^liAl atCg^L, 7C^ A Ta cT^gBfillG 1 yt;g|^L/j) ^-^pj\ 

as'; ify Kfiov^T. ±IBm,|Ilcf2|££7) F a s - F a s V h'<D 
^fiSi^ffi^-^/hLT^vI^T*' h-v7.H^Li:i^v^^©Jfg'|4>^JtoJjtF a s 
V ify V^^m (N 0 K 1 N 0 K 2 N 0 K 3 N 0 K 4 J/C^*^ 

B^cobi hS<bNOK2in;^i:<7)^^14^P--<X:o 

V(7)m 1 9 8l=g<7)A r g75^'b^2 3 8#g<7)M e t 4 T'CT^HJ^li-i-J 
T< y^ie^iJt;j[z;<^t>g'LTV^^«lt75^'^$n7^^o tfz. NOKK NOK 
2RJIN0K 4^n.m:.mLXli. ^l^^y'^ V ^m^^tzmm.^i^<D-^ -y 
y<^m^i)-hi^. F a s 'J :^-> Kc0JiiSfIit4'CN0K K NOK 2 5.0^" 
N O K 4 m^CD^-mMm. • *S'g-i;fig''jr^5:i'J=^?K-r^ 7 5 JWiif-^t. tLTv^ 

fz-=ey> ^ u-i-)UtK^X-^:h (¥^7^#MI^3 0 3 4 9 2-^-(DBMmm. 
N O K 2 ?/L#li. F a s - F a s 'J :^7-> YmE^S.i'^m ^^Tr LT F a s ^J^^ffl 

If i» ^ ;E) 7 h - V 77 L T ?^ v^^^l]^lJ vstl ir^t^^mx^^ 



wo 98/10070 PCT/JP97/02983 

33 

1 9 8#gOA r g75-<b^2 3 %^^(DU e t ^ T*<;)7 5 J mrnxmSL"^ 

Fas'; if:y Y^xmt. -m'^Ki.itcnnmz^tii.hTi ^WL^mM.%i$L 

Fa ^'}ify Y1if=^^\z^^ti>. ^^^T^'Y-'yxm^V(^-\±i^ti>^% 
lEflltliF a s K:6-'7^° h- v^i§ilr&1:4^^?i-r*7t:*!)t:fig'irfl 

iiLXh^. ^ <7?^jt ^fSlt L^-g-r- >E) tjg (i T h - V ;^ ^qi^ij-/§ti ^ /tt 

^ <h Ti-'-e § <h ^m^LX\^^i>o 

F a s 'J ify K^^3L#^tit^f ^l-tljilaT't^U^. ±IB(7)J^V^7'-^' h - v;^ 

Fas'; ify Y^=}-'^ y-7~<D^r') yv\i. r;'^ 7 i5'^-y> • 7°dx 

> ■ T-'-^J'/O^' (Brookhaven Protein Data Bank) (PDB) 
iiTV^^, F a s ■; ^^'^ K(;^Si5jt47D^'^i.^TNF c (PDB ID: 1 
TNF) ;5.f/"TNF/9 (PDB ID: ITNR) <D X mM ^B\%^r - ^ ^ 



wo 98/10070 PCT/JP97/02983 

34 

mMi^. id-=¥-mfyy h ^^zjiTT'^^Mo a e l e r {^U^3.y~ • 
5a.V~v3>X (Molecular Simulations) tti^) ^fflv^ ^(DitmUm 
W^^Vi-oXn^j:! ^ <h7&^-C§ ;5)o F a s V :^r> KH1:#^ -r ;l'{i^3^i^l£It V 
7 h '^JiT-C^)^ QUANT A/C HA RMm {^U^j.y~ ■ v5 ^Ix- 
V3>X (Molecular Simulations)' tt$^) ^ffli'^T, T N F a OHsi'^T' 
P DB I D : 1 TNF<^J!^.^;^^{-. W-^(nF a s 'j ify Y^J-^- 
■tT-*;!/^, TN F-ty^ — CO <7)-fe:^'> > h Hfi:ta^^p-ti: (^— 
- X) T^i^-t ^ ^ t ^^i^'T' ^ h c 

:^l§0JT-ti, ^i^l£ltV7 h'^iTi: LTMo dele rS.^/ 
QUANTA/CH ARMm (^H-t • v< ^W-va >X ( 

Molecular Simulations) ttSli) ^fflv^TtiTi^ ■^fl\zm^'^ini>^<DX'\t^j: 

"At LTTNF a^RW (3 '^fflv^/j:*^ T N F 7 r ^ 'J -X'^ti\lZ(7)T N F 

N 0 K 2 }5t;'»:>6-'^'^1- flit ^ mt2. fz^^. m<^^^t^z^ ±t?.^^n.i^:^^ 
F z s')iJy Y^m.i^-hm^'^f^-^^^'^^'^^t^F a s 'j K2:J?-^H 
tfz-b^h]t%imti:WM\Z^^LX\^^^^ti)^mhii^r^-^j:^fZo Fa s > 
Kt^/CF a s 'J ify K^/L^(Dr*§#J-i3V^T. ^(7) i ^ J^^PEli - -e<7)$g 

h 6®R/T7i^'b'^^TiitT\ ^(Dju^\±'^^^t i>\%w.\zi^x i^m-^jii>-hm'n 
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mrX^, 1 2 8^-->'> 1 9 9 5^) A^hm9 0 OW-ljt 
>i>*Xho-A (^jL 7° (Tulip W. R. ) h, J. Mol. Biol., vol. 
227. p. 122-148. 1992) tWhtiX^^^o F a s V ify 

^(omm^v^ ^ yu^ii-f^'t-yy^'i'^f'i^^tizj: 19. i^2 7 koco 

■7 -■^^^'^^^^^-t ^ ^ t X 0> F a s KZfi'($:^?f^fi£1-^ ^ <!: tS-' 

>B^i^^l^> :fe^^t;^> 1 2 8-<-v\ 1 9 9 5^) o 

?z£o-r. ^^m^Z X (} 0^ lb o F a s V :^'> KZa#±<7) 7 h - 

'y^i^&mnzmmLfzmmt. LTS-r-<t ^tr-t^o — fl^&^iiMii 

-ii:^.^±t^'Srv^3,^^,A (XA. YA. ZA) B (XB, YB, ZB) C 
(XC. YC. ZC) T^m^^tL^^M^ LT^Tj^t^- t7:>^T-§;5>o 
Fas'; KH*'f*:^T';L'75^'b^#'bti.'2>^J/Q^C9lSft7 < y'm.<D}^.^mM 
•r'- ■S' ^ ^(D^Kmx nn^rn^. F a s 'J KHfi^-^ex ^J/C 
JW.(Dminnt^^t:b^X'^i.o ^(^Xo ti:m^^mi-^fzi^i<Z'Z^^fj:7< 

Lxt^^-r^z.t-^^x^i-/)^. mtL^mtLx. m^^-'0(DFzs'}if 

y Y'^^<Dn%(r>--n<0 2 0 0#G 1 n, 'ft:'? OF a s 'J K:^^±cO 2 
0 3#A s n . 2 2 0#G 1 n Ti^'^Jf ^i-So Z.fvh(Oi^7 \ J^<0 a\^(D 

5 /" S^Ti^ ^rii> mi^m ^ij^^-t^^t Ti^tJ- ? ^ o ^P.¥:<7)^;t[;# h 

■t 'E)®^ fji±*/L#^t75ll\^75^'F a s KHffi-ft^iCf^Ti-o Tilii LT < ^ffi 
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(Cutoff) X^ytTTs h a- AJ5|tL/jfigtz;tt^$tL 

^ ibtc, ^/lF a s U ;?7'> Ktn;<$<^CDRfIitO:^§ ^Ti^ib^ F a s V 
KH1:^±<7) T h - V fS'tt^J t^rs^il L T v> ;6 flit ^ti^ L T T < 
^^■^mh-h-\z-th^tij'^ttX'h^o f/uF a s V :^/'> m-fl^co C D RflJ^ 

<7)CDRfIltc7:);*C§ $^0J'b75^i:-r^7::i^)i;. J/CF a s 'J:^"> K^fL<$:0{t^ 

NOK2tn:#cOCDRfIlt^P-<^t, 1 li^yfT. hn-AOR 

R(7)^UF a s KEfi'^±(7)^N0 K?/L#;S:?/fc hM^kN0K2^A# 

^^v^7*' h- v^^^^]0lJvS'&^^#o^;LF a s ')ijy Y\}i^i3^. CORl*] 
SU^^ F as'; :^7'"> VE.a^<D7 5 / g^T'fetLlf. fctF a s V :^"> K?/C^$ 
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Fas'; iSy KfcL#:OCD Rfil^7^ ^ ^^ffiS^f^ffl^t^'^jr T < ^ ^(i. ^ 

^®IS^#oF a s KH1:'^^C9^M7 $ L TiiiR-t- ^ h 

t tv^o -^-^Tjgt L'/^7 5 y^tLT. ^-^^ -ocoF a s 'J :^f> K^^cT) 
^ ■fc.<7)-:^O^i^(D l53i=Ser^ 166#Tyr. 168#Ile, 1 
98llArg. 199#GIy. 2 0 0#Gln. 2 3 7l=Gln. 238 
#Met> 2411=Arg. 2 4 2#Ser, 2 6 9l=Phe, 2 7 0# 
Glu. 271#Glu. 2 7 2#S e r 0^7 ^ ygS. '(fe:^<7)F a s 
y K5?-^-^ 157#Ser. 158#Met, 15 9#Fro. 161# 
Glu, 178#Lys. 179l=Gly, 203#Asn. 2041^ 
Asn. 2 0 5#Leu. 2 0 6#Pro, 2 0 8#Ser, 210# 
Lys. 212#Tyr, 2 1 4 #A r g . 218#Tyr. 219# 
Pro, 2 2 0#Gln, 221#Asp. 2 2 2#Leu. 2 2 3# 
VaU 228#Lys, 230#Met, 232§Tyr, 256# 
His. 258#Tyr. 26 0#A sn, 262SSer. 263# 
Glu, 264#Leu, 2 6 5 § S e r <^^7 5 / ^^^tf -1) ^ t Ti^'T' ^ 
Ep-t>> F a s >; KH4^±«0^tL'bOfIJ^i-^t tL^7 5 J^^n 
mm-th:L}L-bK i^v^7*•h-v;^j^P|iJ^gt4=^<)^:5'>^^•^'g, 

^^BMa^rt' h-i^P^m^i^^^i^-r^^ntli. Fas •;:^7'> Kli# 
CO 7 h - V 7, ^fp^iJrS-fl'.ifig-^ K p< > . fli^* ^ vMi -E- <7^ T 5 ^ ^ 4f 
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iii1-^C:<i: ^>T'I'-2.0T% m^x^SSi: Lr5^^1-;5)Ci: ;E,o * 

^ -i y'v -TS-fb F a s 'J i^'y V±(D7^' h - v7.Jtp^lJf§14C*M^jr Kp« ^ 

-mv^(Dt^< . i^ifi:C0W5^EtC<t 0. F a s F a s V K<7)^Ji6tJ)KS7i^' 

AIDS. 'tM^Mni5it'&#MM-^gi^>R):t« (GVHD) . m^^^A. ie 

(SLE. RA) ^j:t'(Dm^^£^B\zmigLX\^^i>:Lhi3^mhi3^\z 

tfz. W^B^fC J: l9 0^'b)6^H:^tL7'jF a s 'J K±C0T^' h - vT.^ 
j»fSt4(7)%jf n.^^g/jr^Iitii. i^v^T^l^ h - v;^miJrSt±^£-!fo^/[F a s 'J 

^ ^ 7 h - V ;^ ^P$iJ53^^ ^ T-'-^f ^ > 1- ^ ± -cm^ ^tf |g ^ ^ i. o tta 



wo 98/10070 PCT/JP97/02983 

39 

m.mm 

m:Lfzc'Dl\^^mmr^. ^mh<^m^ {§zmh. ceii. voi. 7 5. p. 

1169-1178. 1993) ll^o'v^T^^i^ L ^ -7- ^ffl v^T 

ity'y ^ ■7-^imu^nx\^^fzmmmmmma:mm lx. ^m.^^ 9 - 

BCMGSNeo (aOJ-. %%m^Ml^i^^X^^^ yYy'"J^, #± 
tt, p. 297-299, 1992) UillSLTF 2.^')iSy V'^my'y ^ 
< h'-b<i'^m^ti/Zo ZcD^myy K^.-^-^cODE AE-T--^;^ h 7 > 
•m^zX COSm (ATCC CRL1650) Ha^ALTF zs')ify 

v^'^cosmwY^nt^p-fzo :^F a s V ify V^^COSUU^. 

MPL 1 p r / 1 p r V'>7;cO^S$|^(l 1 ilFB^Pffi-t:- 3 0^?^ L. 

^'-'J 3-;l/^fflv>^'fiiUJ: 19. -7':7 7>S5^(7) 8 -T-»f ^'7->it'f4^ffl^-e 
^>.2) P 3 X 6 3 A g 8 . 6 5 3 (ATCC C R L 1 5 8 0 ) t IffllSSS^^ 
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^ U - - >^'LT. Fas'; ify V\z^mmz^lZ--f i>'^ ^ ^ ~i- )V}Xi$. 
NOK 2 ^H^t-^^^-f rU K-v (im*J#Tl^^^Ii¥:X||S^t!f^^Pifi; 
^It^^iTv^^^fEl^^F ERM ^P- 5 0 4 5 0/n^7'V K--vNOK 
2) ^t#fCo 

TOt^LT. NOKl. NOK 3:5.O*N0K4iA;'ft^^#/«:o 
HM^O 1 

(^>7N0K2^/C# (CN0K2) (Dy^m.) 
1 - 1 ) N 0 K 2 ^jL^^RTI^flit^fE^^tO^lii 

^c7)RNAjfflai|.tli'f Vvi > (ISOGEN) (^d°p^) ^i^fflLT^ 

^R^lC^K^nTv^.2,FERM BP- 5 0 4 b \z.^Z (DX'^h^ o ^-k^^. 
i^^Lfz'^Rt^Ai}-h7sV 7 7-V-y (STRATAGENE) ttS^tO^^"'; 

(A) ^ ^ -y ^mR^hT ^ V\y-i/By (POLY (A) QUIK 
mRNA ISOLATION) ^ Y (^d°^S) ^ffl v^t ^ -y-t > v -v - 
RNA (mRNA) Lt^Io b t:r^#(7D7°n h 

/Co IxV^T. Ccr)mRNA^^i!!{:7 7;L'-7->7 • ^s-^^r -7 i> ( 
Pharmasia Biotech) c D N A^^ (First Strand cDNA 

Synthesis) ^vh (^d^d^^) ^fflv^T 1 *§>:<D c D N A ^--^"^ L/Co 7°^ 



wo 98/10070 PCT/JP97/02983 

41 

^ ■ ^)V7. - -^--bfT^, NIH, 7v>h>DC, 1 987) LT-g- 
fiKLfjDNA7°7^^- (filI/'MHL4. 4 ^' ^- : ge^ij#-^ 1 0 . 
MH J 1 2 4 7°^ -7- : gB^!)#-^l 1 : gil/MKL 2. 4y7-<^- : 
Se?iJ#-t 1 2 > MK J 1 2 4 :7-^ ^ V- : BS?!)#^ 1 3 ) ^-fflv^T^^' 'j ^ 
V-XiiiISiJ:« (PGR) ^^T'Oro/jo Vllltr^^-v- t J flit7*7^ 
-7-tZ(S^x<r H i n d I I I t B a mH I h T^MtSD^ tLT ;S>o 
PCRIi^^•-^> • Ji;^-^- (PERKIN ELMER) ttSg<7)^v h ^ 

9 4 r 1 53-. 6 0 r 2 7 2 °C 2 ^T' 3 5 -9- ^ Mj't o Ttio P C Rm> 
^#<b;n,7'jDNAiff>T-^--l' >tf h n > (Invitrogen) ttliiOpCRI 

1-2) -77;^N0K 2iA;<*^v^iSjif5i^i7)jt^^ge^ij 

Dye Primer Cycle Sequencing) Y (Son^fe) $rfflv^T ->- 'J^ >;^>^/3'. 
=^^f'SrV\ nhiXfzRJ^-M^^-^- Y'y-'^y-^KT-fy^ LTp CR I I 

NOK 2M;^<7?*ai<7>^^fMit (VH) Dj^^it (VL) 

ie^ij^rn 1 -BiXfm 2 fi^-r ( v h : 14, V L : mm^ 15)0 

$ T^c , ^ <Difm.-^&W.W' h%hP^hTl y ^ga^ij ( V H : g2?!jlF# 1 6 , 
VL : ie^ij#^ 1 7) i;ov^T<3'#^i:T[I] 1 S<1^"121 2 :;7k1-o N0K2?A<r^ 
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igoJtg;Jir:t-7°>'; -T-V >i^*7 (ORF) ^ o T V^<5, >I ^ 75?5|f£ 

1-3) ^> ^NOK 2in;#|§?|jlfEi^ (CN0K2H. CN0K2 L) cD 

m«l$n7t:NOK2irL^V^MltjSfE^75^'2^^lcJ/LF a s V:^?'^ Kf&tl'^fH 
•9 V^l^^ 3 - Ki- 7^ it^S^T-* -2. ^ d -b-^m^t Z>tzibK. -^^7.-}^ 

CAG - >cSr^"p CAG-7 1 ^^mLfZo 
p C AG - /c (1, #l1rllP^^f^1W0 9 4 /2 0 6 3 2 ^^fBiCfEfic^ tiT 
11 hM'fb^/CH I V^m^^ y ^^~i-)l'mi^-X^:h R C 2 5<7), 
^'^^ ^ KT'^^ RH C 2 5 7°^;^ 5 KUS^fei"^ ti h^?£^'*n7''J >0 « 
M^-^^ltilfS^ ^ V T -r - b - V 3 >SBf4, p S V 2 - d h f r ;^ 
5 K (Lee. F. h . Nature, vol. 294. p. 228-232. 1981) 
^^^^■fi>M:^mm.^'(:(OmrK-^~i3-t tr^d h f rit^Si^i: S V4 0 
7°n ^ - - ^ ,K 7 7- - - V 3 S.TOr^1¥ 3-168087(7) 

LT<7)Ampr^tf^^^-^^'1' h ^ :^'n'i7^;U'7> (CMV) <7) jo^n >-if _ <p 
fS^<7);^7°7 ^;^Ti5'-b7°:?'--^'f Vi. di^t7)itfE^I^6t]^y£i:i OS 
'f-(D7.-fy 4 XT ^ ^y'^ ^ hCOTZ/TLiCiiH i n d I I I ^ h 7i\ t 
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h^^k^fu•:r^} y ^ iI^'^IIl^itf5i=-0±-a{Ltr li B a m H I h mtUU ^ 

pCAG-y 1 li^ XW. (wlBh. Hum. Antibod. Hybridoraas, vol. 
2. P124-134. 1991) UlS^^^H C M V - V H 0 . 5 /? - y 1 

yUU. J}fgf1¥2 - 5 8 9 OO^fSiCie^cOp A d. RE. 
n e 0 y^T^ 5 KtcS5^i-;6*^m=J^T-<7Dii^K-7- :^ - .h LX(D n e o r 

ilfs^t s V4 0 ■/o^-:?'- 1*-'; Tx-u- V3 ymtL. S.Wf^1¥3 

- 1 6 8 0 8 7 0^$RUiEftc7)p C AG 7^7:^ 5 KHa*i-^J^^M4^T' 
LT<75AmpritfE^i:-<f ^ h > □ 'i? ^ ;L' 7> (CMV) 

-yu \iy\%\T:=^(D7.-y°=7 ^ 7^7 ^ ^-f 9 -"^ ^ v<Dymz\t 

H i n d I I I ki Y^^^'^oy^) yy 1 ^'^^J^jtfSi^'T^i^fLU 

liB a mH I h :6^'#Ja^ ^Tv^^o 

1-2) Jllcfgf^L/.: J: 0 LTI^S^L/jNO K 2Jin;#VfIi*itfE^5rtiJ 
PI^^H i n d I I I t B amH I (v^rti ^> Itiiigttl^ : i':JLT. #UKlf J) 

(VH) KfrM-S-tf^il^T^Pj^flJ^ (VL) m>^^^^ pCAG-y 1 
pCAG-/cC7) H i ndl I I-BamHI-'f^ h l;M<^ii^7'i (^^ 
CN0K2HSL^CN0K2L;I2!3) o 
1-4) ^.^7N0K2 i/L# ( C N O K 2 ) (D^m 

^ ^ ytiOK2^n.i^ (CN0K2) t:m.±t ^mmmmm^i'T-m.ir 
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m^(Dy°y7.^ KDNA CN0K2Ht CN0K2 l^^'r:j (Gibco 
BRL) ^±m<OL i p 0 f e c t ACE i\^^a^) ^m^^^ljm^ZX ^ 
CHO-DG4 4m ("f-i-Tv^ (Chasin, L. A.) Somatic Cell. 
Mol. Genet. ,vol. 12, p. 555-566, 1986) iZ^XLfZo 
Sli, ^:^6UtC{iL i p o f e c t>A C E (Cv^fttDyn h n - 

i^:i^Tmmi.zm-<^ t-r. ^r^jj^y (qiagen) nmco^y vx-m 

W:Ltzmy°y7.^ KDNA 1 g-f^trmRmmP V u I T'lrmtL. 
L i p o f e c t ACEhcOrI'^J^i;LTCHO-DG4 4*i^tc#AL. 
1 mMcoG 4 1 8 (^"^r? B R Lt±$^) 1 0 %<D^¥fm^^^l^s!lLm 
{^'y':j BRLtti^) ^"a-tf ^ U :t ^ K#-^W « -M E (4^*:7'rj 
BRL^tm) X\ 3 7°C. 5%C0 2'^^f^TT'2iiIFB^^^L7t:o ^(O^n 
TXmmi-i>mmii. CNOK 2 URZ/CNOK 2 L y'yy^^ KDNAT'* 

^it. iJt^L. 7 5c m2CD^^y y (CORNING) 
^±n) I*]T'3 >7;i'i> h t;itL7t:S#,^.T% 2 0 m 1 O A S F^:te iMun 
^) {^(OmM^^nm ^m'O^k.. 5%C0 2<75^f4:TT-7 B 

[HijXLT^iA S F^#±Vf ^7 5 :3 > (Amicon) ttM<7)-b > h V > - 1 
0 (Centricon- 1 0) ^e>;^'7A (j^p^p^S) ^ffl v^T 1 0 L 
/Jc -<7)i^;^L/^±T*4^'vC'a 5 ^^/L^tT^i^E L I S A (; i '0 

L/jol^L<!i. t-f^y'^-jiyV ( I nteriVIed) nWl(D 9 6 y j- )i -7 ^ 
vV-y (Maxisorp) 7°U- h (^d°d^) 2 g/m 1 (75?MS<7)-V 4^" 
f/Lli r I g G (F c ) (iJ (Cappei) ttS^) ^50.^ ! ^ 
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}^X'mmLfZo 4'CT— Bfe^ y^^^'- V 3 > L/^m. 0.0 5% 
Tween20-S-W0.01M PB SX'3mm^LfZo ^V^T. 1 %B S A 
^^PBSi 1 0 0/. 1 Xl7ji)VX'miQL. 3 7VX'3^m^ 
V3>L/JoflC>\ 0.05%Tween20 0.0 IM PEST- 3® 

1 ^^.x^-vH >L7t:o -?-<7)f^, 0.05%Tween2 O-^^O. 

0 1 M P B S T- 3 mmr^L. ->X^ji'i^<7)RR P y h I g - C « 

-(^ > • /N'^ ^ -f / D V- . T V vi- h (Southern 

Biotechnology Associate) ttfg) $r 1 % B S A-^^ P B S T* 5 0 0 0 -f§(; 

L c7> 5 0 ^ 1 /'?a^;i't:v.^ijnL/jo 3 7 ■CT' 1 B#F^^ x-<- 
-> 3 > L Ttif^. 0.05%Tween20 -g-^ O.OIM PBST'5 [UrTfci^ 
L7t:o ^f^ti^feSgf^-fS (0.5niM TUB Z +mmit7\^m) =^ 5 0 1 
/'>a^;UT"v^SDL. il^'ir|§rfe:6^t#'bn/>:.h C;bT% 0.3N ^^^5 0;^ 

(■tP^jL^- . T-VN-'f vX (Molecular Devices) tt|^) -er^ft4 5 0 
/Co ^iit: h I g G <h LTIi. ^> "7 N 0 K 2 irC^t c;5.t>'C /c 

ojjlh I v^^D-^y ^D-t;i'^ji;#T-*>5RC 2 5^)1^ md^mm^^mwo 

9 4/2 0 6 3 2-^^$g) (7?ffi|S{D°a (^J^ 9 8 %m±) ^fflv^/j, 
1 - 6 ) Wvf t4F a s 'j K:53^i^(75llS^ 

F a s 'j KitfE^<7:)#^7)>tp F a s V K§&?lffl^c7){^ttiS ^/pJvg 
'SF a s ';:^'> Vid~^(DmmX(Dlj-(^>d. ¥^7^^S^fS^3 0 3 4 9 2 
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(:i:E<b^ Int. Immunol, .vol. 6, No. 10, p. 1567-157 

4. 1 9 9 4) mem^T^y^ (5' my'v^-r-imx h o i^t^ 

h> 3' fiy^^" v-UliN o t 1^^^ h WiiD^tiTV^^) ^fflv^r. ^ 
(O c DNA^IIMJ^P CR^^T'^v\ LT£7)ti h F a s 'J *' 

> Kitf5T-Sr?#7::o ^tT^tihFas KitfSi^^X h o I ^ h Rl/ 

N o t I -^f-r ht-. %J1-^ rJ' - B C M G SN e 0 (BliJ-, ilf5^X^v^ 
>Ky-y^, $±tt. p. 297-299. 1 9 9 2 ) t h 

F a s V :^'> VmAy'y K (tibFas'J:^r>K-BCMGSNeo) 

fc^iiA t mm^m, m±n. p. 16-22. 1994) i.zi^cos 

mm (ATCC CRL1.6 50) tij^ALTF a s 'J ;^?'> Kf&itC OS^ 
mirnfzo >X<<Z. ^<OF a s V ify KI§JJCO 1 0%FC S- 

DME^AfeT-JgSL, '?-t7)i§^±V*4'(iJjCiii?n/cF a s Vid-'f-i. 
¥^7^!t#l1^M^3 0 3 4 9 2-^0J^#UiB||(7)^F a s V KI/L-f^^-C^ 

>2)Noku;l^ (-gfes^FERM B p- 5 0 4 4 T-m^$fL^^wr'; 

K--7tCioTjil^^:fi^^;L#) ^-fflv^TTT-f ^x-rffiS^L/jf^. 0.4 
5 ^ mi^7^' ;Wi5'-T-?iii-ML. C^^nTv^ttF a s V ify Vtd-^t L 
TtZo F a s •;:^'> KT^ntM^tLTv^^^liili, SDS-PAGE',;J:'0.m 
-C9/s-> KTi-'lttb^tiTt:^ > T' Pits L/C o F a s V V(Di^mi±. f^ft 2 
8 0 n mCiolt^o«^=^«^t:i^^L/Jo 

1 - 7 ) C N O K 2 frui^^(Doj-i^'\±F a s 'J :^"> K-NfT^^g-g-f^fecDelf?. 
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^ Ktt$^<7)9 6 -^i^Uv^ vV-7°yi/- h i^aa^) iz^ 1-6) 
$cO:^iiT'PS^L;^c 5 0 n g/m 1 tOj^JgO □T^'&F a s V K?§vS^ 5 
0 \ X'^ J^f^X-miiULfZo 4'Cr'--B^^ >^^^-V3 > L/^m. 0.0 
5%Tw e e n 2 0 #W 0 . 0 1 M P B S T* 3 l3-/$fe?# L /Zo ^v^T. 1 % 
B S A-^^PB S ^10 0;/! /'i'^^^T-»L^ 3 7 "CT- 2 B#Fb^ 
^--> 3 > LfZo flC/^ 0.05%Tween2 0 "a^ 0 . 0 1 M PEST* 

3 0f^fe?^L/jm> fjii£o±§«±7f?tM ( 1 - 4 ) r-i'^m) ^5 0 \ / 

'>a:;i/T-J&L^ 3 7 t:-e2B#M^ >^aL^-v 3 > L/^Zo 'e<^f^. 0.0 
5%Tween20 0.0 IM PBST'3 [UrJfci^ L. -^>:J/l#(7)H R P 
^^^^fctt; h I g-C k\jIW {-^^-y • tv-^ y rii^- ■ TViyJL- 
h nWL) ^ 0 . 1 % B S P B S 5 0 0 Oi^^zmKLfz ii(D^5 0 

1 jiVl/T'r^jDL/sio 3 7°CT' 1 B^Fb^^ V 3 > L/jfi:, 0.0 

5 %Tw e e n 2 0 -a ^ 0 . 0 1 M PB S T* 5 Sf^ti^ L;^Jo 

(0.5mM TMB Z +ig^ft7X^) ^50/. 1 / ^ ;UT'i^]tlD L, M 
^^Ji^'^-hmhiXfztC:bX'^ 0. 3N 5 0;. 1 /•^i;U-C-«LT 

-^-c^f^-^r^ nyi^- h V ^ 7 - • t-Vn'^ 
vXttiS) r'-&ft4 5 0 nmHi5tt^^7feJ^'^rfliJ^L/Co CN0K2H:S:Z>' 
CN0K2L7°7^5 KDNAO^ff^^^^^U J:^l^|P.igi^76^ ?^Jg<?c^6t] 
a s V ;^"> K^^^L/jC i:>i>^'b, ±ie^7)mSIL/cN0 K 2^/L^VfM 
itlEi^^^P^itv^;^/ < ^/LF a s V 7tr> KrSll^^f o /j^jt^^^O V^Il^^ =? - K L 
TV^;i,3tfE^T'^i C tTiWS^ilfj (1114) o 
^Mi?iJ 2 
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(t: hM^hN 0 K 2 fet^ (RN0K2) (Dim) 

2 - 1 ) PGR ^BM^^Wfii^ i ^ N 0 K 2 flititfci^cr) C D R ^ 

m 

^m^Lfzo ■:^mi. y^hmit^^vur^) yim:fji[i mmw- 4-1 4 

1 0 9 5^^$g) ictj^o:^co NOK 2?/L^c7)VH^IltOCDRIit: 
)i^-yil<DFR (7b-A7-i!') Tlit?rJ#oVHfIi^T-^>5»SG I 
SMR C rj ^.-K^x 7' • -t: > ^ -(7)--^ > t v ^1$±i »5 ^-^ ^ f.: ^ 

^7)) '^^MLTtzo NOK2i;T:#ovL^iit«ocDRii. i§L^{z^^^ nx^^ 

-5>t: h /c§I<7)FRfIJ^^JfoVLfIitT'^)^RE I (^-f-ACj. Physiol. 
Chem. . vol. 3 5 6, p. 1 6 7. 1 9 7 5 ) , 5. ^/JE-^ A k h T^tl'lfiL 'J > 
^^•^tft5feOc DNA^-f 7*7 ')~-i'h^^:J-^>VLfzK$n<DFRmi$.^W 
oVLflit (h u VL - 1 9;5:I/h uVL-3 1) U^ML/jo 

NO K 2trL^$:<DH Myfkt^iJV^TIi. ^-f. ^ > - ^J' x V > i 
N O K 2 in;^<75^t^ 3 ^iixmii t fzo li > N 0 K 2 f/D^fi 

> • ■T-'^^^y^ (Brookhaven Protein Data Bank) (PDB) tcD^^^^ 

v-^tS'£-^T>iv\ mmt^j:i>Bi^(DMm'^^mm. (pdb i d : i 

FOR) tmM'^mMiit (PDB I D : 1 TET) ^M^Lfz, v 
CHARMm U ^ ^ 7 - • v 5 ^ U - v a > X) ^fflv^T^x'J > iJ'*^ 
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mm ^ 3) ?aj^3 0 0 K;4^'b 0 K^2 , 4 0 0 ^f- y y°i)-^fXi^m. 4) 

0 0:^f-yy'^-iiXl]Um. 6) 3 0. 0 0 0 7.-r 7 y ( 3 0 
(DW-t^it. 7) 2 0, 0 0 0;^Ty 7° (2 0 er7^:i;t:t@^) cov^ ^ 
->3>, 7:>^<bfi!c'2)o ±lE«7)v = ^ 1^- V 3 >uioV^Ttt» 1 0 O^U 

1 oc7:)^i^^jfiaiL (#ft2 0 0li3i) > ztih^±Uyy h^:^7izmm 
(Dm^ ^ N o K 2 mi^(D^^ 3 ^Axm^ tLfzo ^xi''. myy hyj^T izm 

X'., ±1?. 6ff<7?it^*tn:t'7)o -fc, 4?l.^:Jl±^I^v^Til(fn/JF R 7 ^ .^gg^-. 
c D R<7)5:<$m5»,Ti?f t-;^-^LTv^;5, F RT I ymt LXCDRT < ymt 



wo 98/10070 PCT/JP97/02983 

50 

■^t-t'T., N I H, 7 v> h >DC*, -1 9 8 7) •j-'ya-j-Jl' • -b > 
^-■7:*---/NM:tr^>'nv--'f>7*p'-'>3>' (NCBI) 
^^tifzmm^myy V':7:r.TTi>iT> (Entrez) (Mm) tc 

^V^J; ^ ^gB^DTi^^C^j^-g-C ovarii, ^<757 5 ^^(Dmtmit)ti:^^^ 

^--> 3 >$-f^ofj (RNOK 2 VH V e r 1 1 : 1 85. 

RNOK2VHverl2: ge?'J#-^ 1 9) o H h M^ft V L Uov^TJl, k: 
h^-S^5'*D7*'; >VL^M(7)RE I \,zm^-t^^(Dt LT. RNOK 2 
VLverl (Sd^!J#-^ 2 0 ) . c D N A ^ ^ 7'-7 U - 75> h u V L - 

1 9;5.D*'huVL-3 O-^Mt^^fT^i: LT. ¥R\^(D\T^ ^^^i, 
v^(i2 T$ ^mi)^mti:^Amm<D^^')^~'yB y^i'f-^fz (RNOK 2 
V L V e r 2 1 : 2KRNOK2VLver22: SB?iJ#-^ 2 

2. RNOK2VLver23 : 1S?|J#-^ 23:?Jt/RNOK2VLver2 
4 :@e?ij#^2 4) o IZ^oT. V Ltlov^Tli-g-ft 5fl$Ic7)/<i;a:--> 3 > 
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T-^>5.Rc 2 sm^ {^f^mm<iim^o 9 4/2 o e 3 2-^^$r) <7)VHit 

\T.^^mmK. VLl-ov^T(iHrJizE<73J: 9 LT#/w^> V NOK 2 OV L 

N o K 2 iiT:^<;:) T 5 y ^Ms^y y-r^ mm'^yjmm ^iifzo ms-mi 

PCRIi/^•-^> • a:;U-7-tt^c7):^ h=^^fflU. v-^#^ v^;s> yn 
b =J-;H;t^oT^f^o/jo PCR^7)^f4ll. 9 5 "CI 53^. 6 0t:i53^^ 7 
2 "C 2 3 0 -9-^ Mt^ o Tto 

Lfzy'y VRUC 2 5 (#llFlli^^r?f1W0 9 4 / 2 0 6 3 2 ^^$&) ^ 
^i^tL. '^<75-/n^-:5'-^J^±07'7 V- p AG F : 2 

5) ;5.LK7°^^-7-# 0 1 (gB?iJ#-^ : 2 6 ) ^fflv^TVHitmi^^7)5 'ffiij 

^liipiL. #02 : 2 7) $)^vMi# 0 3 : 2 8) t 

#0 4 (S??iJ#-^ ; 2 9 ) ^fflv^TVHjtfS^<7) 3 'fJ^-li^IL/c 
(R NO K 2 VH V e r 1 1 il^g^O/ci^tl (i# 0 2, v e r 1 2itW(7:>fzi^ 

t - li # 0 3 i^ffl L ) o . - - <b .n 2 o CD mm mizi^m>^ ^ m 

^•(^^LXmmt L. p AG Fy'y ^-7- tit 0 4 i:m^'XP CR^n^J:^ 
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§f1W09 4/2 0 6 3 2#^I6) VHiifEi^OKp n I-t^ h-eo^v^T^b: 
M^'fl:NOK2^;L^VHitf5^<7)RNOK2 VHv e r 1 1 SU*"v e r 1 2 

— V L{:ov^T{i + ^ ^NOK2(7)VL ^^Mt3-7°y o 5 

imm-^-.SO) t#06 (ge?ij#-t : 3 1 ) ^fflV^TVLitfEi^cT^s- 
ti^riffSL. #07 : 3 2) ^: # 0 8 (BE^iJ#^ : 3 3) 

T^TalSB^^ri^iliiL, #09 imm-w : 3 4) ^#10 (SB?iJ#-^ : 3 

5) ^m^^^x 3'mi:mmLtzo >x\^. -:iT*^#'bn7t3ocD±ii|igitfe^^ 

^t^r^ftrl-^LTMi: L. # 0 5 # 1 0 ^ffl v^T P C R ^^f ^ o t^Co - 

±-i/t(7) Leader fll^ilfs^^' H^^Apa I^f-f h "Cil^ L fc: h Mf b 
N 0 K 2 fct-ff- V L itf£i^<^ RN0K2VLve r 1 ^i'fm L /^o 

tfz. VLcD^^f? 4tt^^ys ';i-->3 xcov^TJi. Ji^TcT) i ^ L T 

^^s^ltizo tr. ^^7N0K2<7)VL^^iycyv-r-7-# 1 i (se^ijn 

^ : 3 6) i:# 1 2 imm-^- : 3 7) ^fflv^r P C R ^^f ^ o /jo 7°^^ 
■7'-# 1 1 it'tzii. R NO K 2 V L V e r 2 1 . 2 2, 2 3 RU"' 2 4 cOy'^V 

LX^^htitzmmmm^^^ir. t b^^^i^-nr-; > SG I ^OVH 
jtfei^±B^C9L e a d e r fIitatfEi^4^lC A p a I 4 hXm^L^ h 
i!!ftNOK2^/L#VLitf5^<7)RNOK2 VL V e r 2 1 , 2 2. 2 3 Rlf 
2 4 ^^^f^LT^-io 
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Z.tih(D^\:: hmitVHRU'V Lmm>i^H indlll^BamHI 

mm 

mmr-mitL. ^^y\xi^(oyfm {%mn^m tw\m'^Lx. 

pCAG-yK pCAG - i nd I I I-BamHI-it^ Y 

RHN0K2. RLN0K2 : :ifih\±^ hS-fk V H:S.C>'V L v a 

2-2) thg/'fkN0K2 (RN0K2) ^il^^'Dr'; 
RNOK 2^&?g^''nr'J > ^M^1-^iFf^glE^»^^^l^1- ^ ti, ^ 

^i^-oyj >itf5^l§Jl-7°^;^ < K (RHNOK2.RLNOK2) DNA 

LipofectACE ^ffl v^Tlf ^ o Ttio 
itliiE'T) i ^ VHUCJV^TIi 2fl?li. V ovarii 5 ?l2l|<7)h hM-fb 

itl Ott^cot Mll'fkNOK 2^?g^*nr'; >?r#§m^-ti-7t: (mufei^l-^ 
RNOK2 0 1> RN0K 2 0 2Sl^"RNOK 2 0 3 #^RN0K2 
VHve r 1 li:RN0K2VLver K RN0K2VHver 1 It 
RNOK2VLver2K RNOK2VHverlli:RNOK2 
VL V e r 2 2 (Dm.^^a-^X^m^'^fz \:L Mi'fkN 0 K 2 J/L-ft^Tfe ^ o iV< 
T. «lti«b=^fe>,#^L-CRNOK2fA^^^;?.vMiRNOK2^^£;^'or'; > <!: 
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> ymi^(7)^itmm:.LX. JaI^ h I g G7 l RmiC^ h I g G /c ^fflv^ 

mmm 3 

t hM'fbNOK 2 (RNOK 2) ^Vny'^) xdF a s V Kl^-^f&t^ 
3-1) 3|ti!^RNOK2^?g^*or'J >(7?P$^ 

nmn 2 mei^ l/j j: ^ h lti^sj^ l/j r n o k 2 i^?ic h o - d c 4 4 

T^c, RNOK 2^^i5'*nrV > ^^H^i" ^ff^Klc^M^ 7 5 c m 2 cOJg# 
yy7.n (r]--yir:i±m^) lmM«^G4 18 (^':7'r7 BRLtt 

K^^^W« -MEM^itk (^'7'3 BRLttS^) T% 3 7r, 5%C02 

O^fi^TT^n >7;Ui> h tZ^^iT-i§«L/Co ^kl>Z. ClfL^ 2 2 5 c m2 
<7)^«:7^;^=J (r/-^>i>'-t±S^) 2:z^H»L. nm^nTX'=J y y )V 
J^y h\Z^j:^tT^mLfZo m^^r. ^C022^^22 5 cm20JgS7v7. 

7 "C. 5 % C 0 2 (O^i^TX- 7 B fa^mm Lfz'i^. ^bWo 5 0 0 ml (Dmm± 

7 • /N'^ V i^^ttS^) i:TPLCv7.xA ( 7 r v T • x y 
ttSif) ^fflv^T. yn-T'f >Gq5:^ I g GC0.?^>^fSS^L/jo mSJ^Lfj^^^' 
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mmLfz^^if^y) >Hov^Tiix^f4^TT-S DS-PAGE-^tf^v^ 

3- 2) RN0K2C0Fas'J:^/*> y^<D^^mi± 

RNOK20K RNOK20 2;5.J/RNOK 2 0 Sfi^VurV > <h 
Fas'; if> h't(Om^i^^. dTt^I^F as'; K^^nit: h I g G i^fflv^ 
/cELISA;^ (^MM 1 i::fet^) H .t 0 P^/c^:^. RN0K2^?£^'n 
r •; > ^^iStmi^nm H F a s >; > K <h ^-^1- -S) C i: Ti-'^SfS ^fifz (Hi 
4) o 

RNOK 2^=l5i^'D7''; >C75T*° h - v7L}f|]$iJf§t4<75iIlJ^ 
4 - 1 ) "BT-^iaF as'; iJ'y K^^^Opg^ 

^jfe^ii 1-6) KumLrz:^-i^tmc:^i^i<zx ^-^m^v a s >; ^^^'^ k53^ 

4- 2) RN0K2^^^J''or'; >?§yi^cOp^ 

nmm 3 icief^ l /c:^viT-pig l /^ifts^ r n o k 2 iJ'- n 7* •; > =^ , 1 

0%FCS-RPMI 164 O^mzX^^L. iikT(Ol 2mm<Di^^(OS^ 
^ynr^) yi^mi:mmLfZo ft&^'^y'') XDi^J^li. 4fig/'ml. 2 

g/m \ ^ I fx g / m \ ^ 0 . 5 ^ g /m \ ^ 0 . 2 5 ^ g /m 1 > 0.1 
25;/g/mK 0.0 6 2 5 ^g/mK 0 . 0 3 1 2 5 g /m U 0. 
0 1 5 6 3 g/m 1 , 0 . 0 0 7 8 1 3 g/m U 0.003906/ig 
/m !-. 0.001953;ig /m 1 1. ctd^.. i o 0 1 -fop)!^ L 
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fj:^. Z.nh(D^^^'uy'^) y\t^ m^mz{t 1 0 0 // 1 (DRmm^ 1 / 
4-3) ffi$!i-7't7;^N0K 2^^i^'ny; ><7)p$^ 

TV^^^ft#^F E RM B P- 5 0 4 5 ^/^^'7*V K--7) ^^/S' 1 0 % 
F C S#^R PM I 1 6 4 0:^^T-3 X 1 0 t mtX'i^n-^-^fZo 3X10 
''m<Dmm±. 7 5cm2 7^;^=i {-7 t )\^^y^±m.) iCSOml^SfS^^ 
AtLT«i$^^^T''jrd;^'5^-;i-T*PI^L7l:o 2X1 0 s-fg/ 

m 1 c^6tJ^T-^«^Jr^i6. 1X10 e-fS/m 1 Kti:Z>t l^m^iJlRL/^o 
[lll!XL7^^^^1' K--7(i. 1 . 5 m 1 <7?p B S t;}^?^L. p^-K-^-i^;^ 

r^t^L. 0.5ml {\ X \ 0 im^m'i^) m.^n^^-Lfzo \{)Bm<Dm 

WtOflc. W&\^\'tzt'ofzm.7]^^m^\LfZo @i|XL7^Jm7Kli^ 6.7ml/ 

nm\±. 1 0ml (^4) (DmmWiT 2.iWiTL. itii^ti^^ 

-tZ>^'icmni)^hil^ibtZo AX:\zx2mmmk. lO, 0 0 0 gT-15:9' 
FBlit'L>:0'Sl^tf':fo/Co ±?g.J^=^^r/jm. 7MLfz^j<7)^5ml<75PBS 
tCT-^M^ii:/jo t<D^ik. PB S 3 'J V h;L'{CT Ig^ig^/fLfJo ^5tV^T, 

T, F P L C v7>-r/.CT7°Or ^ >GP^^ I g G O.;^^ ^fSS^ L/Jo ^(D^ 
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ny>J >lzov^Tis7C^#Tr-S D S-P AGE ^^f ^v^CBB^fe^-tf 

ficORNOK 2^?£i/ny'J >i7)^^-g-i: L T 1 2 miiOiftJ^co^^gi^- 

4 - 4 ) ^-y-y hm<7)p^ 

hmm^lis t h F a sitfs^^^ALT^jWR 1 9 LM^fflv^ 
Ttio WR 1 9 Lmm. (ATCC TIB52) ^(tdh h f a s jtf£^-<7)^A 
(i-^ytiC L7^«:7i5c>T^7^jro/jo ;Br'(*:6^t^ii^ mt^fb^T^^m (mth. Proc. 
Natl. Acad. Sci. USA. vol. 91, No. 11. p4930-49 
3 4.1 9 9 4) LT^ti^L/Co tfi^ti-TliF a s -WR 1 9 LMm 

^^mt. 1 0%FC S-RFUl^mzX 2 X 1 OS-li/m 1 ilpi^L 

/Co 

4-5) RNO K 2^?Si:'*n7*'; >tD7>^* h - v ;^ifp^y?st4cotiij^ 

S-f. 4 - 1 ) Jllci£lfeL/c;^-/iT*Pi^L/:pT-;§t4F a s V :^'y K^i^^ 
1 0 %F C S -DME^:te-C 1 8 . 5 n g/m 1 (C^Brf^L/io 9 6 -i? 
i^yu- h '^fflv^ j,)U{ZZ(D^^i{S.2 5 ^ 1 ^AtLjto >X^'X\ 4 - 
2) JltciB|^L/::^ft-epl^L/:RN0K2^?£^'nr'; (RNOK 
20K RNOK20 2 St>'RNOK 2 0 3) 4 - 3) lilCiEmL/::^ 
ftT-pS^L/:-7'>^N0K 2^?giJ''or'; y(^^^(D}^^(DmWL'k ^)\^ 
Ton 2 5^ I /•>i;K7:)fiJ'^T-i]Dx./:o -^Of^. 3 7 "CT- 5 % C 0 2 ^ ^> 
> 1 BfrBli' >^i'N- V 3 > L/Zo ^<^Ak. 4 - 4 ) lfjC|B©L/-;;^aT- 
iR]§^L/:^-y-y h^!ESa«7)F a s -WR 1 9 \.mmMW<^^ 5 0/^ 1 /-^^ 
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;K^tiJ'^T-i]Qx.> 3 7'CT-5 %C0 2C^^ 7^m^ >4^^-v3 > 

LfZo >X^^r\ 7^-7- • (Alamer Blue) (^7.^ /nV ^J-tti: i}^ 

A) ^ 1 0;^ 1 s.)V<7)m'^X-M^X. 7t:T-5%C0 2<7>t iiT- 

4^F^'r V3 > L;t:o -f-^T)?^. '^^■^^ ^u■f]y~Y^)^y- 

{y)l'tu7.±y (Fluoroskan) fl (^p°d^) \9^^~Tyi7 ( 
Titertek) ttSSi) ^ffl V^TMj^2-2gc:g 5 4 4 nm, M^^^^ 9 0 n mT':^7fe 

'5rjb\ DTi^tiF a s V ify K 'Ij R N 0 K 2 ^^i^'n r 'J >^>^'>7.N0K 
2^5Si>*D7*'j > ^ AtL-f IC. ^--^'-y h£7)F a s -WR 1 9 L«5 0 
1 j^;mi;tLT 1 0%FCS-RPMI 1 64 Oi&%=^ 5 0 /i 1 /'^^ 
;l^AfL7t: <)(75^ 1 0 0 > h n-;u^ L> "eJi^t^F a s V :^/*> K 2 

5 ;/ UI, 1 0 %F C S - R PM I 1 6 4 Oi$:te=^ 2 5 1 S-J/^-^v h 
«7PF a s - WR 1 9 L^flSS 0 ;/ I ^^JDA/j ^ <7)^ T'+' h-v;^<7)r3>h 

El 1 5 Ti^ibW^ J: ^ i-. H KMibNOK 2^?Si>*n7''; > (RNOK2 0 
1, RN0K2 0 2St/RNOK 2 0 3) l±, v^-f ti ?^J^:6-' 0 . 0 6 g 

F a s 'j KT^-'^foF a s 7 h - 7.m^^\^^m\] 
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ttz. V't7 7.NOK 2^?5E^'*D7''; XI. ¥^7^#M^3 0 3 4 9 2 

X'f-7!)^§S<, x^mijX'^^z t\imj^r-$>^o 

7&-7&^^^-rnif, F a s V r^;'^ Kt&^F a s H^^-r^<7){C®^LT. CtLt, 
(7)t hM'fk^?£^'*Dy'; >7!)5F a s 'J*'> KH^-g-r^vlt^^i^LTV/^ 

F a s t F a s 'J KcO^JJfitJ^Sl/c-'^ + ^^fP^IJT' :i t:dm^l>zmmX' 
^M^O 5 

(T $ ymWm^mXLfzF a s K (-^^F a s U :^;'> K) <75{^iJ) 

5 - 1 ) F a s ^ -<Dmm 

Fas'; K|§|S-^i? ^-=^^S^-r'S>/:«6U, ^ -f. 1 - 3 ) m 

U left^O p C A G - ^3Ea^ ^ ^-(Dk a^^-^fll^itfS^ ^riX<pCAG% 
^-^Hindlll-BamHI-^fl'ht;. C2 5trL# (^Ifl^IilP^ 
<Z^^WO 9 4 / 2 0 6 3 2-^^fBHfef^) O - ^"-ge^ij ^^tr|il>: nf^fl 

x^±mmizmxL. 'i^htifzmmm±mm^^mLxntzmi$-i^. 

\l~ (Cold Spring Harbor Lab.) . 'eiy^sLy--t>o--y'>' ( 
Molucular Cloning) p.l. 2 5. 1 9 8 9 ) t: J: *9 > ±IE7'^ 7. 5 K ?r 0 



wo 98/10070 PCT/JP97/02983 

60 

C 2 5lillDl^fIj^Tz/tOB a mH I -9-^ hX\ ~ V~mi$t.(D-^^fST^ 

se^ij ^muLfzp cAG^m^i^ ^^--^m^titzo 

5 - 2 ) PC R^m^mm^-&K X-i^mv a s >; :^'> Kitfs^^^T^f-^nijjj;?:;;- 

F a s 'J h^(Dmmmm(n7 5 y ^g2?ijcDT#aSB^(73:g.^ ^-o-fo 
A 1 a ngvMlG 1 y HS^ L/j <75 ^fp$^ 1 7t (F a s V :ff> h'(DT < JWi 
ii^K 1 a T-li'Srv^^tS-tCov^TliA 1 all. tc-^A 1 a (D^fP^Uov^ni 
G 1 y tca!^L/^^c7)'lr{^igL/-:) o i-^T. C9 T 5 7 ^ iiA L 

7t:F a s >; r^-^ K^»Lr^^F a s V :<7''> K i: 0^ft> 1-^5.0 lEU, 
Fas'; iSy Kll. EI 1 6 <7)T,il^<7)ft?;]C0 T y r ^ A 1 a lcg^L7t:<)C0 
?-BltD^^.L (J^:JIT. JIIICB 2. B3, • • • ^ v^o J: ^ {iDf ft^l" 
■?>) . f m.U(Omk(r> h 1 a=^G 1 yirS^L/«:B4 5 5 T'O-g-ft 4 5 flili 

S T . ^»!J 1 - 6 ) •m.\z%ZWL(D^m^^ ^- ( h F a s K- 
BCMG SN e o) i> n - - >>!'-$nTV>-5, F a s 'J KitfS^^I^S 
h L. -tr>7.y7-r-7-(;)EP-0 2 7*^-1' "7- : 3 8) T 

>-^-t>7.7°^^'-7-T^)^EP- 0 3 7'-7^-7- (SS^iJl=-^ : 3 9 ) ^ffl 
v^TP C R ^1t'S:V\ 7 5 V ^coM^Ti^igA ^ ^ F a s V :^;'> K 

> K $r -f X r F a s 'j x;" > K ^ m^^-f h ) (DmH-mn^ntio 
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PCRIiTAKARA Ex Taq (^n°p^) (^jlitttlg) ^j^ffl L, ^ 
i«#tCii^oT^/^.?l^^P^L, 9 5*C1^, eori^, 72t:2^^T-3 
0"^^ ^ )l^<Dim^^^^j:<^fZo ^(Dm>T-^s 5- 1) Jime|g£7)pCAG^ 
ij^i^ ^-llil^L. ^^-Tx-r rF a s U ;^7'> K '^^^gli L/Ze 

EP - 0 2y^^-v-iZ!i, tfjJlf^iSISOp C AG%?a^i> ;5'-HiI|t1-;5, 
tztb(D K p n I -^t ^' h J^JIT> C 2 5 ?)t#:co 'j - ^'-K^iJO^^ 0 ^7)^^<7)itfE 
JilTtiiE-^-S F L A Gge^iJ-^ri- K-t-^Sitm^Se^mofF a s V 5^' 
> Kc7)NJffi:*-«b 1 1 y^giOS e r t-e^:^- K1-'5)Sf5^S£?!l75^'^i 

F L A GSe^iJ t;±8T$y^ (Asp-Tyr-Lys-Asp-Asp 
-Asp-Asp-Lys) i)-h^i>o l&^^-t^J: ^ i: H ^ <7)ge?iJ 

i^<^m.n ■ ^i^^f'Sr 9 «r t ^ ^mnX'ii FlACm^Ut. Fas 

E F - 0 3 v-Cti, F a s h'(D Ct^^-h e^E(DF h e i^P^ 

<7)T^ y^^n- K-r^iifSi^ge^ij. #±=7 K>:5tr>'^Ji-<i5' rJ'-izii^Si- 
^fci^coB a mH I ■9-1' h:6M^iP^tiTv^^o 

^^F as'; K^ri- K-r^jtfSi^-li, P C R^^^^^Mlf^'^C J: 0 
f^ML/^io A'^^Wtili, t-r. F a s 'J Km^l-IIit«75N5ffi7>^<b 4 #e 
^7)His7i»'bl8#S<7)Gln i T-CfSgi- ^5) -t > 7. 7*7 "s'- T'^ ^ M F 

G \ ycoo V>^mXLrz^^(D^^y°y 4-7- (^mF a s V if> KB 1 
~B4 5 iznfZ^-t'hy'y -(-^-ii. ^-^^in^-^-CDA 1-8 5 JlSeSx) 
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mi^LfZo MF7'^^ v-Se^iJctJUiiE c oN I -If hTi^^f tlTV^;2>, >X 

±it(D^A(D^m-fy^-^-kzmmts:-fy^-^- (se^ij#-^4 1~8 

^■^-\zi(m&^ts:zr'7 #^S£^iJ#-^08 6-130 

|g) =l--fe>7.7°^'f V- h -ltii:T>^-t>7>7°7'f v-T*^)^ EP- 
0 3 -fy^^-^m^'X^^mF a*s V ;^/-> K<7) CM!l^igi|iI L/Co ±f£^ 
^y'y ^■^-RU'^til,zmmKi:y°y^-T~li.. B 1 Ti-fbS 4 5 ^T'C7)4 5 
mm<DUm¥ a s K^'ftS5J1-^/c«6{C4 Bli^i-ro'g-JiS;^:^/^^ -^j^ 

±.^(Dl^ LT^#/c^MF a s 'J :^"'> Klcov^TON^S^KiJ ^ CMMfO 

2^(Dm-^m^=Fm>ki^mu^LxmmtL. ep-o 2sl^"ep-o 3 

'f-T-lrfflv.^TffJt P CR-^^T^o/Co :=^P CR ^^^/^-c^^^F a s V 

0^ HI 1 6 (c^ L7L'TI.|i75^^[-T = y g^g 
^^-aiALTt:. B 1 7)^fbB 4 5 S -ec7)4 SfllltD^^F a s V ii'y Y(Dmm, 

/Co 

]^XAL(D-)5'(kXi'^m.Ltz^^mY a s 'J :^-> K^7)itfE«>t$-, E c o N I 
-B amH I -^f ^ h T-±j$<7) ^ I' -f ^ 7*F a s 'J 7!7'> Kf&Jl^^ ^-±(7):^ 
^f-'T rF a s :^"> KafS^i:g^L. ^^^F a s V:^r> V<D^m.zry 
V^n^Lfz. .inibOF a s V *••> K%P.7°7 7; 5 K^mimnS 
AL3$^1-:aif, ^0±vS^tC, F a s V ;^/->' K^^^{-fIl*<7)Ni^7)^ <^ 3# 

gOP h eOg[5^izFL AGgS^ijTi^'^fA^nTv^^geTi^^^^y^^^n.-So 
5 - 3 ) ^gg#F a s :^'> KO^P 

HtfipJlief^L/c:^STm^L/j^^^F a s 'J K^2|7'7;^ ^ K'^'^ 
^5. 7°^7. = K • 5 - • ^ h (Plasmid Mini Kit) (fSp^d^) (^Tv^ 
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y (QIAGEN)tt^) ^fflv^T. iie^^y^T. 5 K-^milX ■ ffliilL 

L i p o f e c t ACE m°u^) {^^^ BRLttSS) ^fflv^TCOS 
«(ATCC CRL1650) (lilALr^^L. ^MF a s K 

L i p o f e c t A C E iKTJrl-^^^CO SmUv^JtJDLT. 3 7t:. 5% 

S±v*^[i]i|XL7t:o i r 7*F a s K%3FSy^-X 5 K(;ov^ 

T, F a s 'J ay KilfSi^yi-'iM^nTv^T^v^p C A G--^^ ^ - ^±g£<h fs] 

5 - 4 ) ^«±vi^O^^F a s KOti^t^il 

HtlJltCief&L7t::^ViT*pl2L/:. ^^^T^-f 7'F a s ')ify K^'^tf^«± 
rt^t^t^^-a^i: LT, #i$^±rtlc^tn^^^F a s V :^-> K^?-cot@*t 
i^JS^ELI S A&tr J: O^ttlL/io :i:#6t)'^;^-aaWT(7)ii Tab ^ o S 
t\ miP^T^^^xf rF a s V K^#trlg«±-/S> F a s 'J > 

^-^ y K (InterMed) ttS^cT) g 6 "t? ^ v^vV-7° (Maxisorp) 7° 
V- h (^D°a^) <7)^«^8 '>x;U{C, ±ie<7)^^i757lg^vtv^?r 5 0 // 1 / 
'>aL;UT'r&L/:o ^MF a s y K=^^tfJt#±vtl±. :£7i^ib 3 §g<75 
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2^E(Dfi\(DmB^ :i^)^<D^^ Uv3^»DL. #7°U- h i^mMLtz^^ 

F a s v<Dmm^'^iki^i>fzisb(7)mmt trzo tfz. $m^^^j:^ 

ztiz Ltzo 

-Xti. 4 r-t'-Bjfe-f V 3 > LTt:?^. ^"i? - 0. 0 5% 

Tween20^^^0.0 1 M P B S T 3 U'^i^ L. 1 %BSA^*PB S 

^ 1 0 0 1 y'ys^)^x'mtuLfzo 3 yr-t- 1 mm^ >^jl^- -> a > l/c 

^k. 0 . 0 5 %Tw e e n 2 O^^O. 0 IMPB S "C 3 ll^t^ 

L. 2 5;. g/m I (DitJt<7)fci;FL AGM2-7'>7.^y ^n--:>-;l.f;t'f$: (® 
un^) (=iV'y!^ (Kodak) tti^) ms ^ ^ )1^<D^^ iz 5 0 fi \/^^ 
-'i-Ti.^jDL/jo 3 7''CT-2BfFB^'f>^aL^-v 3 > Lf-if^. ^ il ;i. =Sr 0 . 
05%Tween20 "a^ O.OIMPBST'S 0^?^ L, H R P ^ ^^'^K 

■^^7. 1 g-c {^^~y ■ ^^"-f :tT^ y nv- • 7vvi- h (s 

outhern B iotechonlogy Associate) M) ^ 1 % B S A-^-^ P B S T' 5 
0 0 Q>^\Z'^^Lfzi^(D^ 5 0 // 1 /'^i^U-CY^JOtTtio ^V^T. 3 7'CT' 
mWi^ y^^^-'yB y Lfz'ik. #'>i;L'^0. 0 5%Twe e n 2 0-^" 
>tO. 0 1 MPB ST-BIlv^i^L. ^fe^KiM (0. 5mM TMB Z+ii 
^-ftTK^) =^5 0;/ 1 /•^^;L'T-r^;Jt3nL> il^ 'jr^feT!)^"^**^ ^ c ^-e o 
. 3 NtOliS^^ 5 0 /i 1 /'^ jL;i'-ei^t3nLTE):i:>^i^ili^-t^. -^^^uy- 
(^r JL -7 — • T -1" ''■^''f ">— ^ (Molecular Devices) 
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r rF a s V ify V^^is^^l.'^W^^ (O^^Y a s U **> K^^^Sr 

\'^7r^-to tz&oT. z.z.-Q%hKfz^^m^ (OD4 5o^i) li. ±ie^^ 

^rx\ i-> ^ T'F a s V *'> K'''^^'T(7?|§fe§*.^^SHI >: 
m<D^^^T^ y'F as'; :*7'> VRZ/^^F a s V K=^ya L/^^-^ ^ 

O 0 D 4 5 0 -fi^^^ ^ 1^ i:^|f^'f§$^7)PtmtB8 L Tt: ^ /^(T) 0 D 4 5 0 

fzmm\^i.zii^'x^^0D 4 5 oii^^^/^i-^ -^oji^^LT^jt 

m^^-^ 7" ^ -/F a s K;S.f/^i^#F a s >; KUo v^TJilE^'-^ 

7^'bi:tZ^tbL/Jo :^^?-6<3U. ^-Yx-T 7*F a s ';:^?*> KH-CJV^T^f'b n 

Ltzt^(^. ^^mF a s 'J iiy V\z^\^^xnhnfz^ 

^'s^mmmm^n^ l. ^o+sm^, :t^^ x -f 7'f a s Knj^-t 

'5>^^'^F a s Y(Om^i^Kt LfZo ^(Dtmi:^y'\y- h tloV/^T 

'^71 ZtiZXiQ. ^T^-f X 7*F a s ';:^'> Ktl^l'^^'^MF a s 'J :^'> K 

5-5) 
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5-4) JM(oij-m^zx^^^Ltz^mmmi)'^i^iki}^^yz^^F 3. s ')if 
%mm 6 

6 - 1 ) #i5tF as'; ify Y ^ y :7 u - i- )\y^KW}^W.(OmW: 

npj^mii^rjf^^iRwo 96/29350 t;ist^<7)^^^ Y~-^Xhh 

NOK 1 , NOK2;5.?/NOK3<7)^^ i: O^^^ti^E., JjtF a s V K 

t-f. ^^-ry; K-vNOK K NOK2®.t/NOK3 1 0% 

FCSAf)RPMI 1 64 0 J^^-C 3 X 1 0 t mtX'i^m'^-^tZo 3X10 
7®«7)^ffl^li, 7 5cm277>^::' (7r;b=3>tt^) 3 0 m 1 ^S'i^ $r 
AtLTmi^«^^T^^;=^^->'^-CPIML/Co :i:'(^6tJi::{i. 2X10 5f@/ 
m 1 <7)igST-^«^ 1X10 6iS/m 1 \Zij:ht ^mU^mB.\^fZo 

i]^lXL/c^^^ -7*'; K--7li, 1. 5m 1 cOPBSUUvSL. y^-Y-^^T. 
UWL. 0.5ml (1X10 7'®;r§^^) «I*]lx4Lf^o 1 0 - 1 8 B 

om 1 ^m^^^nm^fzo ffli^Ji. 1 om 1 {Mj^trnt.) (Dmvi^'^T 

m^ik. 1 0 . 0 0 0 g -C- 1 5 ^W^A't^'^'^i'ii^Ji o fz, ±vg<^ ^Y^Xfz 
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f^, •}tmLfzii(Di: bm\ (7) PBS iZX'mm^-ttZc ^(D'ik. 2')-jV)\^(n> 
PB S (IT 1 Si^^^LfZo 

^yCijyU (^D°n^) (7r;w-7v7 (Pharmasia) tt^) '^>^v^T. 
FPL Cv;^xi^i;Tynx-r >GPi^« I g Gc7)<;z^^ffl$iiL/^o ^<7)-tf>-7° 

f^. Superdex200*vA (7 7 ;U-7>'T ( 

Pharmasia) ^fflv^T, F P L C ^ T r;^?!!^© ^^f ^ 

Pf^S (void volume) C^itl ^ tL-5> I g M ?r I1]J|X L Ttio C<^IgM{Cov^ 

S6^<7)^*ll> ^>/^•^g^fi^^ (/N'-f :t ■ yv Y (BIO 
RAD) M) =£-fflv^TiSiJ^L/Jo limt. |.t^tl?^#^tLTv^^yD h 
^-;^^z^^o7^Co fflS^LX:^-(s:J'*Dr'J > liov^xilTC^fl^TT- S D S - 
PAGE^?r^f^v^CBB^fe=^^f=5^o7::*S:l:, ^^MII, lill^S:ba^/^' 

±m(D:^mx'mm^\^tz^nmii^oK\Ki^'Rif%mn 3 - i ) ismem^^:^ 

•a-ePS^L/cHMSicofiliik: hM-fkNOK 2j/L-(^ (RNOK 2 0 1 , 
RN0K 2 0 2 ^lJ/RNOK 2 0 3 ) icov^t, NOK \ \ 0// g/ 

m 1 N 0 K 2 ^^L-f^fi 5 0/. g/m 1 N O K 3 J/t^^ti 0 . 1 g / 
ml^-. RNOK201(1 3.57/i g/m 1^. RNOK202lil.86 
^g/ml^. R N 0 K 2 0 3 {± 3 . 3 5 ^ g/m 1 $rJ!^vS<h LT. 1% 

B s A-^^^p B s ^m^'x-'i^mx^w.L?>^u<^Wii^<oixm^'^^mmL 

fZo 
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6-2) a s '}i3y v^m^'fz^i^ OYiijii^<DnmM^<Dm^ 

U^V. Ym.itnOYi2m^:hm'kiri>Y a s U^'^ K±co|?,ltfIi^$-. JilTtC 
izE-<^E L I S A-ffitci fJp-^/jo'^fiiViT-li. ^-f xi' 7'F a s V KU 

(OD450M) s-st^^iiur. i^jts^T^NOK^/c^^vMiii hM'ft: 

NOK 2iji#:'^fi]iftJtO^^^^F a s 'j KlcRS^iJ:7^cB#<75;ffii^6tJ'Sr% 

t-r. 5-5) lIT'filS^LTti^W-r'r VF a s ';^'> K^^tfV^fSSiLF^ 
MF a s :^'> K^#tf?§?^S.C/Pm^tfiSc7?Ttf^^, 9 6 '>i;V -7^-> 

y-7°7"^-h (^D°a^) corns -^i^Vt; 5 0 \ /-^ :^)\'X-im\!iLfZo \t 

->3 y\^fz'ik. ^'t^oLjl/^O. 0 5%Twe e n 2 0 0 . 0 1 M P B S 
3[IIv$fc?^L, 1 %B S A^^PB S ^ 1 0 0/. 1 /'i7i;bT'aL7'>:o 3 
7 "CT 1 G^FB^-r >^zL^- V 3 > Lt'c?^. x;^^ 0 . 0 5 %T w e e n 
2 O^^tO.O 1 MPB ST-SHlyJfeT^LTtZo >k^^. Wil%\^t?M<0-)5'^X'mn 
hfz^^(DmB:(D-i^OKiX^'^lf^ vm.imOK2iXiif--^. ms '>x;i'ii 5 
Q fi \ ji-)\^X'mv^\^fZo ^v^T. 3 7 °C-e20#FBll' V 3 > L 
/cl^. ^ jL ;u ^ 0 . 0 5 % T w e e n 2 0 -a^ 0.0 IMPBStr'S [llTTfc?^ 
H R P ^■^-'UjjLV'^T^ I g - C /c^jL-^^^^vMiH R P y^-'l'^jLti h I g 
- C >c t/L#: (v/^-f -^t-^'- > ■ ^N'l' ^^xi)' / a v- • T V vJc:- h ( 
Southern Biotechonlogy Associate) ttili) ^ 1 %B S A^^P B S T 5 0 
0 0 -fStl^r^ L7t;<)CO*-5 0// ;b-Cv.?:tD L /Jo 3 7 "CT 1 ^ > 
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^a.^- V 3 > Lfz^k. ^)^^ 0.05 %T w e e n 2 O-aWO . 0 1 
MPB ST'3(llT5fei^L. ^^mn^^ (0. 5mM TM B Z +ii^fl:7K 

^ - • ^<-f ->-X (Molecular Devices) ^±Wk) ^ 
Fas K^-i-ti'^^±ff =£-f^iDL7t'>i;Hli3V^r. NOK^n;#:S.^^ 

v§ =^ A ^ ^ o V ^ T (i V ^Jt-f^^st J¥ 

(OD4 5o^t) {i^ ±fs?§?S4'n-i-itT,^^->-f rr a s 'J Ki;?^ 

(D^m¥ a s KtC*^i-^N0Kj/L'»;:5.Z/li hM-fkNOK 2tit#:cO^@^t 

^fztb\z.^ ^-fx-f 7*F a s KS.f^'^^F a s V K^v.^*DL/c^ 

OB ^=,Qmii^m.^m-^j:m\ii7r^L. t^-D^ 'f-<x(om.mim^n%^7f^\^ 

N 0 K^Jl^S h MfbN 0 K 2 fjt^rtS ^ ^ f- 7' F a s t!?' > K:!J r/" 
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^^^F a s Kiiov^T±ie/7 7^^,!:^ttlL7l:: mm^zii^ 

^x-f rp a s vi,z^\.-x'i^hiifzimi^mimmt Lfzt^<D. ^ 

fi$r> ^^<7)^MF a s K::*t-r*NOK^/Ll$;Si:;='t: hM-fbNOK 2 

i^J.±cDX^ LT^tbLfj. ^^MF a s V :^7'> K'.:i+T ^ N 0 K|/Lf$^Zl 

m 1 9:5:CfEI2 0:^-ht>-/)-^ =t ^ F a s 'j :^7'> K<7)X*aeffii)7>^tb 1 9 8 
#<7)A r gTii^ib 2 3 8#coM e t (7)laS] (7 5 / SS§-^liftffl ^btDrStlr: (ft 
BB b , Int. Immunology, vol . 6 . p 1 5 6 7 - 1 5 7 4 , 1 9 9 4 ) Ilf/t 

T-(i. NOK 2t/Lff-(0$S-g"ltO&T75^'tIbn7t 1 9 8#0 

Arg, 19 9#<7?Gly. 2 0 5 t(7) L e u , 2 2 0#c7)Gln. 22 1 
^<^Asp. 2 2 2#<7)Leu, 2 3 0§coMet. 2 3 7 1=<7) G 1 n S.?/ 

2 3 8#<75Me t cOgTWiiJliiJ ^^-Clll^^- [STtJ^'II b n -i) ) , 

'=mm<^ t h M-fbN 0 K 2 (RNOK20K RNOK202;!g.O^' 
RNOK 2 0 3 ) II. {5(i'f5]^f.O£§6-t*^'J^- > ^tfL, 198#<7)Arg 
T^^-b 2 3 8#OMe t (Dmmr'm't \t<7)iS:T-^/mhi\fz {#{1. 1 9 8 #i7:> 
Arg, 1 9 9#£OG 1 y, 2 0 5 L e u , 2 2 0l=^7)Gln. 221 
#^Asp, 2 2 2#c7?Leu, 2 2 8 #(?:) L y s , 2 3 0 #(7)M e t . 2 

3 7W(DG 1 n;5tt/'2 3 S^cDMe i(0mtHZi3\.^X$mK;iS:T-dmhi\ 
^) o -15. NOK 2<D^^i±y<9 -> >(i 1 9 8#cOA r g, 2 2 8#<7) 
L y s J:f/"2 3 0#coM e t coSGf2:-r'S?l-o T v^;E,7i\ >in ib<75^^(i t: 

R N 0 K 2 im (D7yi-'h--y 7. i^P sj-j rL-^ .\' 0 K' 2 t/r ft^ ^ i: i ;b o T t ^ >5, 
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NOK iBi^f^^'^^t 1 9 9#<^G 1 yTj^'b 2 3 7#60G 1 nOlgglT*^ 
^^(OiB:Ti}mhtii> l'9-9#C0Gly. 2 0 3#(^Asn. 2 0 

5#OLeu, 2 18§<75Tyr, 2 2 0#coGln. 2 2 1#<7)Asp, 
222#cDLeu. 227#C9Gly. 2 2 8 #0 L y s :S.l^" 2 3 7 #<7) 

G l y /i-ib 2 3 8 #<7?M e t 0|EfflT-^'^t:4£7)i^^^^ 1 
99#coGlys 2 0 0#<7)Gln, 2 0 3#<7)Asn. 2 0 5#<7) 
Leu. 212#(7)Tyr, 2 2 0#<7)Gln, 221#t7)Asp. 222 
#<75Leu, 2 2 8#OLys. 2 3 0#<75Met. 2 3 7 #<7) G 1 n 
2 3 8#cOMe t cT^SMi UioV^T^l='^ig:T;6*M'b ^-2) ) o 
±ieN 0 KtXmi. Fas'; Kliliam^ ^ 't' 7. Lrt# 
:^n~i-)l^m^X'$):h ^^mms 0 3 4 9 2-^tD^MI?!] 1 

lEm) o ^7^:. ±ieNOKf;L'(*;i^t;='t hS}<kN0K2^;i;^(i. Fas- 
Fa s KO'teS'f'Pffl^^n^LTF a s zJI^ tt^ T H< h - v 

7. i.zn Lx^^\^mpii^-\^^w^t/Li^r'h:h mmm^^m<L::m.wo 95/2 
9 3 5 0 (DmM^u Rif 2 Rtr^Bm^M<Dmttm 4 izt^m.) o ■t'^^*?. 

NOKf/C^Jl^^T^-f r'Srmit^^o/iF a s V :^''> K ^^t^S LTt# "bn 
/j. ^^v^7*' h - v7.^rpSlJvS'l4^Jfo^;[]J6Tt7)iAF as'; :^"> K^y ^ n- 
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m^(DX^ Fas V ify Y<r>% 1 9 8#c7)A r %-h-h%2 3 8#0 
Me t i'r:<DT\ y^SS^iJ-Cff^^i^n^jSv^^^l^tc^^ELTv^^:: 
i^v^T:?^* h - v>^miJ^'t4^J#^^/CF as'; KfcL#:i±. -^6<J{:±iec75 
fii^iC^Stl^T^ y^^lSm^l^h L-r|gliLTV^;5, t75^T'§ 

±fS«0^i^{lF a s >; K^i^4^H#^El-^. i^v^T.i^' 
h-v;^|£(l^J?g'l:4^ifo^F a s Kt/L#^^l:^-t^ii:76«T-|^^±^ 
'SrfIl^>ti7?T-*;£>o ? 'btlti. ±iefIitJiF a s V K>6--T 4^' h - ->7>ij| 

{-^fig^^'^ K^fflv^TtiNOK 1 , NOK 2S?/N0 K 4i?T:#:coEslcfIi^^ 

1 . F a s >; KO«n K> ><0N« (F a s 'J KON*5S:6^ 
Jbl 03#gcOGl n) t-hcO\ 5me r£7)^y-^ h\ 6#;6^fb 2 OH^T- 
iT? 1 5 m e r (D^T"-^ K. 1 1 ^Ti^fb 2 5#'7:) 1 5 m e r . IG^^^ibaO 
#i-t'<7) ISmert, 5me r T ^-f L^T^-'ib 1 5 m e r <D^-f^ 

2. NOKK NOK2;5.^/NOK4/^^7•'; K-v(7)jg^±ft^fflv^T. 
TiEc7)^^^{i <t 19 F a s >; m^Ti^^fDt ^ F a s V :^"> K£DM=^4f 
^ L 

(1) 9 6 -t? i;^^^- h (■V:^->V-7\ gMtl. ^>^ttl^) <7)^ 
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(3) jS^ Lv^9 6 ':7i;U-7"U- h riNOK K N 0 K 2 ;g.f;^'N 0 K 4 vn^T 7' 

(5) (4 ) CDT"!^- hT^^i^^^'-t -7 h«75fy^lJtJ? ai L. PBS/i^'Ao/j 
Kii^L^ $S^?5fe?^^ 1 O53'PB!3 0^7'i^o/co 

(6) irtv/^g 6 MiPB ST- l 0 0 0 f^tc^^J^I^ L/cH R P 
(Svf 7^tt:*^;u^^->^'--b') tim)tv'>7« I gG (:^^;u|±$^) ^1 0 

0 M 1 /'^x;i/:0^yiL, ^ "bi:, ^7°-b7 h(7>t:>=^ .1(7)7° u- h^D^'i^i 

( 7 ) ^S?^, ^z^-ty h(D\^>i:W^ti!,L. P B S T' 1 0 id-m 3 S^l:-^ 
^LtZo 

(8) ffLv^9 6 •t7i;U7°^- h t:TlSi^lJS^75*gfi^^ 10 0/. 1 /''t7ji;u 

OMSlS^-ti-Zzo 
■ ^KtS^oM^ : 

0 P D 0.4 m g/m 1.30 %H202 0.4 ^1 /m U 0 . 1 M ^ -X 



wo 98/10070 PCT/JP97/02983 

74 

y^mmm. (phs. d 

(9) y'\y~ V:A^h^y'-ty h<D\::y^M^B:>Lfz^k. 2N^H2S04^:& 

(10) Z(D-fl^-Y<D^^j^)V(D}&(Dm.^Bi^'f^~-y i^Ut 

(11) Z.(D^^. NOK 1 S^NOK 4 O/N-f •/»; K-vc75:^^±vf no 
v^Tti. LYFVYSKVYFRGQSC, 

SKVYFRGQSCNNL FLRl/R GQSCNNLPLSHKVY 
(F a s 'j ify h'<DNmmt-h 1 8 8 2 0 2#g, 1 9 3 - 2 0 7#@, 
19 8~2 12#i) . NOK 2<^^^-1' K--7<7)^gJivtUov^T(i, 
YPQDL VMMEGKMMS Y, VMM E G KMM S Y C T T G Q^.^^" 
KMMS YCTTGQMWAR S (Fas Vify h'<DNmmi)'h 2 18-2 
32||g. 223-237#g. 228~242#B) V ^myzL 

mmKJ^>l.ZXi,^(D^it:b^J^hilXfZo i-JSr^-^. N0KlRlfN0K4<D^^ 
^ K--7 7i-'M^t'i)^/LF a s V ^^'^ KfJt'f^ll^ F a s 'J > 
LYFVYSKVYFRGQSCNNLPLSHKVY <7)flit^f.?.|& L, 
NOK 2 C7)y^^ y«j K--77:)^M^i-;E)J/LF a s V Kijt^li. F a s 'j 
> KC9YPQDLVMMEG KMMS YCTTGQMWAR S<75flit^im 

^Jfe^iJ 6 H|fimL/-:^^F a s V K^fflv^/j^JjtF a s V :Vy VBi^ 
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mmmex-m^LfzijiF a s h^^x^(off^^mm'F a s >; :^'> k± 

^j:-otzo Fas';*'>Kti. T N F a ;S.t>'T N F /? t IS] D T N F 7 7 5 V - 
tC^LTio*}. TNF tl5]^ii;Hg<*^^?F^fiS;LTV^^ i:#AibfLTv>^ (-7 

(Manuel C. P.) Molecular Immunology, vol. 3 2 (10). 
p . 7 6 1 - 7 7 2 , 1 9 9 6 ) o ^ -"C, F a s 'J :^'> KZa#<7)/ex;^ 

F a s V m#<h^MF a s K^^co^'^^l^^*S*75^'b5lf.S? 
n/^T h - v7.miJrStii;fig=^fIit:i^ F a s K:^i^±<7:' t-c H 

F a s KHfi#c7)^ r >; ^i^'^^f^-? t^^/^c-Cii, ^-f. Fas 

'J:*'>K^y7- (#»#) <7?^-f ^^J^'^^H^tL/Jo :ir#^6<3lC!l. Fas 

m^^mmt LxmmL. ->>; ^y^'^-y^ -j ^ 7.±,X'm^-t h^r^) yy 

V 7 h ^ :^TX-^hU ode 1 e r (^b^ra.^- - v<jlI^-V3>X ( 
Molecular Simulations Inc.) ttl^) L T^f^ o /jo ^-r^ F a s V 

ay Ki7?«nflit^7 5 / "mm t-Y^F aWi:^F p(OT ^ J 

^E] 2 1 ilTFt <t 9 (17 7 ^ > h L^ M o d e 1 e r CA:^ t/Jo t /j, 
ifHt Lxayj^y ^^~y'y ■ yax^f > • -f'- :?'^^'>^^ (Brookhaven 
r rote in uaia oanx; \,runy z?**:?iiNror vriJo i u . i ii\r; 
;5:6^TN F /? (P DB I D : 1 TNR) (Dmmr- 9 r Xtl LfZo PDB 
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ID: ITNFIl, TNF a (0^^i^<D^^B^nmcor~ ^X'^^ . PDB 
ID: ITNRIl. TNF ^ hTNF Hr7°^- 5 5(7)^I^^co|gB^a^fjt 
(Dr- ^V$>i>(OX\ ^^X^. TNF ^-ty-^-tT) 
r-'^(D^i:^\mLfZc Mo d e 1 e r (DmmUmm^'^^^ X 1 O^iO^-f 

)i^^'—^^Hmm^(^^^-}^^'-t^mWmm^ (PDF: Probability 
Density Function) t'kJW-^(D^i^~f^il^^<D^yj^gi (RMS; Root Mean 
Square) fficOjg:V^^-r;VN o . 3 a s :^'> V'tf-'Jl^t LTiltRL/^c 
^X^Z^ ^CD J: -9 tc LxnhiifzF a s 'J iJ'> y "7- t-;^ ^^iC. 
F a s >; > KHt:^$^co|t^ o /jo l» > V n > 7 7 ^ -y 

^7>±T'SBt!jf -S) V7 h '^:r.TT-*'5)QUANTA/CH ARMm (^l- 
^o-v— -v^^-b — ->3>X (Molecular Simulat ions) tti^) ^rfflv-^ 
T. ±fETNF a(7?Hfl:#i?^^PDB ID: 1 T N F ^T^jf^^M^il^^ t^J 
a>OF as'; :^"> y -7-c7)^r ^l^^. TN F^ ^ •^-O^/i' O-t ^'^ > 
hizmts^^i^^ (;^-yN--^ >**-X) L;^if^> ^B^^-^-^ (Bad 
Contact) «r^iEL. ^^^;i/4-'-<^«:^Mkft^^^f ^jro T, F a s V 

F a s :^'> KA:0^d^. B53^^, C^i^lSvMiA-t i^'y > h . B-b^'*y> 
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13.970 37.261 -14.409 1.00 13.61 
10.673 37.804 -14.424 1.00 13.61 
9.604 38.576 -13.884 1.00 13.61 
10.839 40.413 -14.779 1.00 20.00 
- 8. 872 37. 982 -13. 776 1 . 00 20. 00 
12.970 37.830 -16.352 1.00 8.64 
14.102 37.232 -17.049 1.00 8.64 
15.041 38.261 -17.633 1.00 8.64 
15.192 38.429 -18.836 1.00 8.64 
13.657 36.153 -18.048 1.00 8.64 
13.192 34.864 -17.360 1.00 8.64 
12.646 33.972 -17.994 1.00 8.64 
13.420 34.765 -16.037 1.00 8.64 
12.213 38.284 -16.820 1.00 20.00 
13.855 35.461 -15.458 1.00 20.00 
13.115 33.917 -15.609 1.00 20.00 
15.692 38.936 -16.679 1.00 14.76 
16.852 39.723 -17.067 1.00 14.76 
18.084 39.073 -16.486 1.00 14.76 
18.003 38.271 -15.563 1.00 14.76 
16.722 41.173 -16.597 1.00 14.76 
17.626 41.998 -17.338 1.00 14.76 
15.500 38.780 -15.708 1.00 20.00 
17.326 42.893 -17.220 1.00 20.00 
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19.595 63.405 -15.088 
18.783 64.520 -15.707 
18.037 64.319 -16.661 
20. 201 62. 514 -16. 168 
21.244 63.289,-16.974 

21.943 62.439.-18,028 
22.965 63.233 -18.704 
23..825 62.664 -19.570 

23.771 61.354 -19. 809 
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23.010 64.206-18.467 
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18.118 66.811 -15.540 
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ATOM 2085 H ASN B 72 
ATOM 2086 1HD2 ASN B 72 
ATOM 2087 2HD2 ASN B 72 
ATOM 20^8 N SERB 73 
ATOM 2089 CA SER B 73 
ATOM 20^0 C SERB 73 
ATOM 2091 0 SERB 73 
ATOM 2092 CB SERB 73 
ATOM 2093 OG SER B 73 
ATOM 2094 SER B 73 
ATOM 2095 HG SER B 73 
ATOM 2096 N LYS B 74 
ATOM 2097 CA LYS B 74 
ATOM 2098 C LYS B 74 
ATOM 2099 0 LYS B 74 
atom' 2100 CB LYS B 74 
ATOM 2101 CG LYSB 74 
ATOM 2102 CD LYS B 74 
ATOM 2103 CE LYS B 74 
ATOM 2104 NZ LYS B 74 
ATOM 210^ H LYS B 74 
ATOM 2106 IHZ. LYS B 74 
ATOM 2107 2HZ LYS B 74 
ATOM 2108 3HZ LYS B 74 



19.670 65.789 -14:399 1.00 20.00 \ 
15.295 67.230 -14.208 1.00 20.00 
14. 64-4 68.719 -14.666 1.00 20.00 
17.772 68.216 -17.479 1.00 5.16 
18.254 69.002 -18.614 1.00 5.16 
19.172 70.146 -18; 207 1.00 5.16 
^0.171 70.451 -18.846 1.00 5.16 
17.047 69.529 -19. 386 LOO 5.16 
16.135 70.134 -18.460 1.00 5.16 
16.814 68.316 -17.202 1.00 20.00 
15.436 70.509 -18.981 1.00 20.00 
18.775 70.760' -17.078 1.00 5.76 
19.557 71.877 -15.547 1.00 5.76 
20.972 ^71.502 -16.131 1.00 5.76 
21.926 72.239- -16: 340 1.00 5.76 
18;819 - 72.519 -15.370 1.00 5.76 
17.413 73.020 -15.716 1.00 5.76 
16.639 73.446 -14.465 1.00 5.76 
15:-212 73.910 -14.763 1.00 5.76 
14.-530 74.225 -13.498 1.00 5.76 
17.915 70.461 -16.653 1.00,20.00 
13.585 74.611 -13.697 l.OO-^-O.OO 
14:437 73.360 -12.928 1.00*' 20.00 
15.085 74.927 -12.968 l./o 20.00 
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16.376 61.456 -14.990 1.00 16.60 

16.626 60.489 -17.893 1.00 16.60 

16.587 60.556 -19.400 1.00 16.60 

17.096 61.577 -20.109 1.00 16.60 

16.085 59.597 -20.285 1.00 16.60 

16.924 61.276 -21.433 1.00 16.60 

16.305 60.058 -21.544 1.00 16.60 

16.534 63.209 -17.164 1.00 20.00 

17.498 62.393 -19.744 1.00 20.00 

14.723 59.954 -15.388 1.00 5.46 

14.929 59.347 -14.074 1.00 5.46 

15.405 57.916 -14.205 1.00 5.46 

15.000 57.205 -15.118 1.00 5.46 

13.670 59.370 -13.203 1.00 5.46 

12.970 60.720 -13.022 1.00 5.46 

11.903 60.623 -11.942 1.00 5.46 

13.906 61.882 -12.721 1.00 5.46 

14.055 59.615 -16.054 1.00 20.00 

16.285 57.535 -13.264 1.00 8.89 

16.799 56.162 -13.264 1.00 8.89 

16.701 55.548 -11.893 1.00 8.89 

16.762 56.244 -10.890 1.00 8.89 

18.265 56.090 -13.693 1.00 8.89 

18.430 56.555 -15.116 1.00 8.89 
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53.196 -9.308 1.00 20.00 

52.941 -12.005 1.00 20.00 

52.817 -13.504 1.00 20.00 

49.315 -8.438 1.00 2.80 

48.618 -7.224 1.00 2.80 

48.250 -7.381 1.00 2.80 

48.046 -8.497 1.00 2.80 

47.353 -7.046 1.00 2.80 

46.461 -5.874 1.00 2.80 

47.713 -6.963 1.00 2.80 

48.821 -9.306 1.00 20.00 

48.163 -6.241 1.00 3.07 

47.667 -6.305 1.00 3.07 

46.253 -6.866 1.00 3.07 

46.037 -7.838 1.00 3.07 

47.836 -4.928 1.00 3.07 

47.315 -3.918 1.00 3.07 

48.402 -5.357 1.00 20.00 

46.543 -3.572 1.00 20.00 

45.294 -6.235 1.00 12.56 

43.924 -6.733 1.00 12.56 

43.320 -7.233 1.00 12.56 

43.039 -6.489 1.00 12.56 

42.961 -5.695 1.00 12.56 
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25.244 43.250 -5.162 1.00 12.56 
25.277 44.479 -4.271 1.00 12.56 

24.290 44.756 -3.591 1.00 12.56 
26.294 45.168 -4.272 1.00 12.56 

22.593 45.503 -5.392 1.00 20.00 

21.931 43.090 -8.549 1.00 16.20 

20.674 42.546 -9.053 1.00 16.20 

20.477 41.055 -8.837 1.00 16.20 

19.372 40.533 -8.905 1.00 16.20 

20.391 43.005 -10.486 1.00 16.20 

20.038 44.497 -10.587 1.00 16.20 

19.002 44.883 -9.542 1.00 16.20 

21.227 45.458 -10.542 1.00 16.20 

22.699 43.329 -9.143 1.00 20.00 

21.592 40.403 -8.449 1.00 8.33 

21.491 39.047 -7.904 1.00 8.33 

20.531 38.891 -6.732 1.00 8.33 

19.965 37.833 -6.494 1.00 8.33 

22.875 38.562 -7.484 1.00 8.33 

23.832 38.967 -8.468 1.00 8.33. 

22.503 40.801 -8.558 1.00 20.00 

24.651 38.552 -8.225 1.00 20.00 

20.371 40.017 -6.012 1.00 10.07 

19.436 40.032 -4.890 1.00 10.07 
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-6.653 31.456 -11.751 1.00 4.75 
-9.415 36.320 -11.686 1.00 20.00 
-7.507 30.941 -11.721 1.00 20.00 
-5.814 31.054 -12.113 1.00 20.00 
. -r7.604 36.490 -8.049 1.00 4.94 
-6.988 37.584 -7.322 1.00 4.94 
-5.543 37.751 -7.745 1.00 4.94 
-4.675 36.920 -7.507 1.00 4.94 
-7.137 37.369 -5.809 1.00 4.94 
-8.590 37.333 -5.326 1.00 4.94 
-9.492 36.990 -6.093 1.00 4.94 
-8.822 37.650 -4.160 1.00 4.94 
-7.663 35.592 -7.618 1.00 20.00 
-5.336 38.879 -8.431 1.00 4.95 
-3.977 39.208 -8.865 1.00 4.95 
-3.188 39.759 -7.698 1.00 4.95 
-3.760 40.270 -6.747 1.00 4.95 
-3.930 40.309 -9.933 1.00 4.95 
-4.627 40.199 -11.297 1.00 4.95 
-6.160 40.174 -11.253 1.00 4.95 
-4.160 41.367 -12.169 1.00 4.95 
-6.111 39.509 -8.505 1.00 20.00 
-1.858 39.696 -7.827 1.00 4.14 
-1.108 40.425 -5.814 1.00 4.14 
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12.987 39.503 10.535 1.00 17.75 
12.814 40.509 11.205 1.00 17.75 
13.644 40.935 8.587 1.00 17.75 
14.562 41.686 9.373 1.00 17.75 
. .11.756 39.209 7.971 1.00 20.00 
14.024 42.406 9.661 1.00 20.00 
12.744 38.270 10.966 1.00 19.14 
12.590 38.127 12.407 1.00 19.14 
13.964 38.248 13.072 1.00 19.14 
14.897 38.805 12.500 1.00 19.14 
11.820 36.830 12.713 1.00 19.14 
12.502 35.656 12.058 1.00 19.14 
12.084 35.257 10.779 1.00 19.14 
13.554 35.014 12.738 1.00 19.14 
12.788 34.229 10.159 1.00 19. 14 
14.256 33.980 12.106 1.00 19.14 
13.872 33.612 10.810 1.00 19.14 
14.581 32.623 10.167 1.00 19.14 
12.930 37.496 10.361 1.00 20.00 
14.838 31.971 10.814 1.00 20.00 
14.075 37.727 14.294 1.00 32.37 
15.400 37.814 14.906 1.00 32.37 
15.975 36.457 15.265 1.00 32.37 
15.443 35.420 14.896 1.00 32.37 
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758 16.104 1.00 32.37 

558 16.976 1.00 32.37 

291 14.773 1.00 20.00 

507 16.014 1.00 22.92 

291 16.602 1.00 22.92 

405 18.108 1.00 22.92 

090 18.551 1.00 22.92 

235 16.184 1.00 22.92 

512 16.424 1.00 22.92 

862 14.705 1.00 22.92 

354 16.279 1.00 20.00 

374 16.397 1.00 20.00 

794 18.904 1.00 5.61 

135 20.330 1.00 5.61 

632 20.618 1.00 5.61 

290 20.347 1.00 5.61 

407 21.051 1.00 5.61 

063 20.565 1.00 5.61 

434 22.575 1.00 5.61 

112 18.603 1.00 20.00 

608 21. 140 1.00 20.00 

135 21.164 1.00 3.78 

570 21.396 1.00 3.78 

982 22.066 1.00 3.78 
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511 


1. 


00 


2.56 


ATOM 


4087 


CD2 


LEU C 


138 


-2.875 


59,918 


-7. 


548 


1. 


00 


2.56 


ATOM 


4088 


OXT 


LEU C 


138 


-7.329 


61.259 


-10. 


516 


1. 


00 


2.56 


ATOM 


4089 


H 


LEU C 


138 


-6. 232 


58.672 


-9. 


217 


1. 


00 


20.00 



X, Yl^lfzm^t^LX(Dm.W^-^7rsL. OCCIIO c c u p a n c y , B ti 
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1 l,Z7j<-^firzm'f-mMT~^t:&\z. QU ANXA/CHARMm^rfflv^T 
m-CUL. ^ifeflie-Craje^tLTtNOK 1 > N0K2;RtfVi FM-fbNOK 2 

(RNOK20 1-203) . N OK 3 tjL^<D ^ >^ (Dummnr ^ ym<o^ 

m 2 2 7!}^hm2 AiZ^^mLfz (m2 3 (DN OK 2 RV^^ Vmitli OK 

2m^(Dm^^ \L hMNOK 2^#-eJ^t'^.mi-^T$ J'^-^-mM(r>%t\itz 

^tTv>^) o ^<r>^%. 'm.m-^^^\z^^fz^\^m.'K±.3»=^-(r>F ^ 

43 f). ^mHi^T^ y^o#-f-{±iii2 i orv-r^ > hx-^ii^ 

Lt'stF a s :^7'> K^T-*;^^#-^tctj^o Tv^^o t/^s Fas'; K«7)ig. 
j!^^<75 7 r ^T'Jl'y-;^;^ >^ h ^•r;U$r Q U ant A/C H a RMm 
(TJU^-hlz-xCRay Trace) rJ-^^ h'-C^^ L . ^Jfe^^J 6 -CfW) 

^$tt7t^NOKJn:#;5.i/ki hM-fkNOK 2^^i}:<^^m^i^T 5 y^^mfe 
%.m-tm2 9, NOK 2in:#:5:t^'i^ ymt'^OK2^^(rymM%mtm3 

0. N O K 3 Sn:'(*:«0S-mm3^t±ia 3 1 <73#;f^^^c7)^5e<DT 5 7 ^tc o 
fco :zfLh(Dm2 2i}-h2 A t-Cfcll2 975^^ 3 1 t LTV^ 
'2)/iltT\ C[gIT'^^ ([5]— ^-f — f7:):^fS]75-ib^TV^ 

2)) o 
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>fl:N0K2tn;#liF a s 'J JiT-^ V^m^i^m^-^iT-fzt^^JJtOXthmi-i^ 

t^o-C, F a s V :ff> h^^-mi^±t,z 2 ^^izt ^-^^-o Xl^^-^tL^i^^t:^ 
#e'S"5 o ^ <i 7,?*5sv» / 7}x T- — ^■p\>wia \±.'!cysi^ 9 o /w »^ ».*. v. 

^NOKin;'f^:Rl/li ^S'^kNOK 2tn;#^cO|gmi-^^i^{ilgl2 2:*-t>2 4 
^[212 9 3 n^^^ti^ J: ^ t;, ^in:'«^{i^ av^tC^di<7)B^T < ^ ^ 

-^Jx-J^. NOK 1 - 3:5:<y='vi hMfl:N0K2ifl:#tc^ii : 1 9 9# 
Gly, 2 0 5l=Leu. 2 2 0#Gln. 221§Asp. 2 2 2# 
Leu. 237#Gln. NOKli: 3*n:#tC*il : 2 0 3#A s n. 
NOK 1 t 2:8L'(f\^ Ymit'i^0K2tjimz^m : 228#Lys. N0K2 
t SRV^ hM<l:N0K2^#:tC#^ii : 2 3 0#Me t . 2 3 8#Me t 
(r 5 /®&#^lifi;Ba<^c^:i;i)^ (ftffi^. int. immunology, vol.6, p 1 
567-1574. 1994) K^^) ^ iT^Jf oTV^^ i t /{i^t,, 
m^^mLXWSMLX\^^i:itTbm^^t^^o 

m t ^wi^^omM^i^m:^^. mtm xm l r v ^ ;}^tlB u :t -2> « ^ n o k i 
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^tii>'mi'^nLxmx$)^^^\ti5:^\^x < iijii^xh^o 

'7:>*i^^^t LX^M-f^^ t-^^x^^o —^^i,z-mi±-m.^^±izfj:\y^ 3 
A (XA. YA. ZA) B (XB, YB, ZB) C (XC, YC, ZC) T' 

(DlSHIcT 5 ^ 1 t;^i-F a s V KB:5?-^±<7) 5 

Gin, F a s >; KC:55-^±(D6 0#g A s n, F a s U KC:^^ 
±W 7 7#g G 1 n '^ii#^t7t:J^'^. -^^t) C a ^ l+^g.^ (2 

0.2 0 9, 3 2.0 9 8, 0.8 7 2) ( 1 1.5 5 1. 3 1.7 0 4, 1 5. 
937) (- 8.765, 35.501, -9.840) hU'O ^ Z.fih(DT 

Fas'; :^'> KB^^±(7? 5 7#S Gin. F a s V KC^i^±06 0 
#S A s n, F a s ;^"> KC:^i^±<7) 7 7=tS G 1 n la-g-^U J: c TJi.^ 
^tL>5>®ll, NOK 3^/L^«7)ISia!t7 ^ y^7!)^'bm^^tL^^jt®=^5^7^<-i- 
^ C: <!: 75-'T-§ 7t{iJ;i:#:ol^i^;6?F a s V :^'> KZm 

^*;tciQ|7i^oTiiji§LT < ;5>M(i. aJ[^^^75il^i7:;^fb F a s 'J K^i^ 

yu;^ n > h co:^ h ■ 7 ( c u t off) \M.Xhh 4 . ] yi- > ^' 7. 
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(F a s >; v±(7)NOK2m^mm.mm(Dm^) 

-5- C T% ¥ z s')ify KHfi#±<75:S-N 0 KtJt^-^ t h MfkN 0 K 2 ^a#<7? 
*iiEltMit^l3]^t^/^*i)i;> ^ii-hcDiXmt LTNOK 2J/L#^F a s 

CDR^l^) tJ^F a s V KH«^±c7)EmT$ 
NOK 2jA:^<7>3z:f$^mit^T-';l'i: LT. CCT'li. Mode 1 e t ^rit-o 

xmtzi.z^-r') y-tTLfz-NOKZijii^-'erji^iitmLfzo ^Jji^i^. nok2 

^^L^HIlDj^^it (VH) Rt/Lm^^^)^ (VL) ^ffifHj-fiTS^I^v^PDB 
I D : 1 F 0 R «7) V H (Se?!)#-^ :i31)a:PDB ID:1TETc7D 

VL : 13 2) ^^>X7tmm<^mmtLxmmLfzc nokz^jl 

i^<7)VURl/V L7 ^ ymmt 1 F0R<75VH;S:1/1 TETcOVLT^y 
g|^ie^!j^[ll2 5 ^ 11 2 6 J: 9 C77-r^>hL, Mode 1 e r 

UA:^L/Co Mode 1 e r c9f£^U^B^§j;t^o T 5 iSi75^7-/U75q# n<) 
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n^(DJ^^)\^^-tf^^^Bt!i^^ (PDF; Probability Density Funct ion 
) ii'^W^'f-<D^i^~m^^<OW-:^m (RMS; Root Mean Square) -ffii^^v- 

N o K 2 tn,i^(OPi^^mf^<D^jwMmmm emocDR : m^i^^^m 

(Graphical Cylinder) n-^V KSrl^ LXM^fZo 
<^»:^. EI3 2 3 3 J:^ (Z. N O K 2 t;i;^--ET';i-coin:j!^IS^|g^Ji 

4^-M**7l 7:^^-^;^ hc^-A<7)R|*|fcNOK2ijT:#^T';U6DCDR^i^T$ 

J: ^ i:'AoTV^>2,^ ,i:;6^^^;h,TV-^) „ ^{i, QUANTA^ 
CHARMm±T% # e> a7t:#^gj^ 1 7:f>i/;^ h^'-^<Dm^m2 2~2 
4 ICi^LTtF as'; KHS#Jic7)^.fa!cfI^T5 y^:a-t>;fSj3S;^tL^®i: 

2ijL^co-oj^mmi^'DimmMmmi,z:^mi-:hmi$L (-i^-=g*<ji 7:^>^;^ ^ 

n-Ac75R) F a s y K=«#:_h<D:g-NOKiit#:;5.C/t: hM-fb 
NOK 2*Jt-|*0^,^'|^^7 5 ^®^^^T;^?/<-T'§-2,^ (1112 
7) o tS&oT. S:/S14i3^{±^;& ^fiOi75, ^NOK^yi:#:^H hgl-fkNOK 2 

-^<DF a s :ffy V^^^(Do^<D~yj(D^^(D ] 0#S e r . 2 3# 
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Tyr. 25#Ile. 55#Arg, 56#Gly, 57#Gln> 94 
#G 1 n. 95#Met. 9 8#A r g. 99#Ser. 126#Phe. 
127#GIu. 128#Glu. 1 2 9 # S e r < ^ g^. -ftfe;^*^ 

F a s >; K^-i^O 1 4 #S e r > 15#Met. 16#Pro. 1 8# 
Glu. 35#Lys. 36#Gly> 60#Asn. 61#Asn. 62 
#Leu. 63#Pro. 65S=Ser. 67#Lys. 69§Tyr, 7 
l#Arg. 75#Tyr> 76#Pro, 77#Gln> 78S=Asp, 
7 9#Leu. SO^VaU 8 5#Lys, 8 7#Met, 8 9# 
Ty Ts 11 3#H i s. 11 5#Ty r, 1 1 7#A s n, 1 1 9# 
Ser, 120#Glu. I21#Leu. 1 2 2 # S e r O^T 5 ^ ®? 

F a s >; K^7=';l'C7)^-^(3t^(ioTV^;z>) i)miftir^fZo ^iX^(DT^ 
>'®?^[2I2 8 tm3 4 m^<OT^ < HtfR{l±iE<7)^^l 

^itLibcoT^ %^<DW^mh<nxn. {^mh. int. 

Immunology, vol. 6. pl567-1574, 1 9 9 4 ) tc^^^o T^ffi L 
a: -ft. ^^^-g-d -OOF a s K:»-^<7>^ ■t:,<D—y]<r>j^l'(D 1 5 3 

#Ser, 166#Tyr, 168#Ile, 198#Arg, 199# 
Gly, 200#Gln. 237#Gln. 23 8#Me t , 2 4 1 # 
Arg, 2 4 2#Ser. 269#Phe. 270SGlu, 2711f 
Glu. 272#Sc rCD^T 5 / i&.yj(7)F a s U V^^CO 1 5 7 
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#Ser. 158#Met, 159#Pro. 161#Glu. 178§ 

Lys. 179#Gly. 2 0 3#Asn, 2 0 4#Asn. 2 0 51= 

Leu. 206#Pro, 208#Ser. 210#Lys, 212# 

Tyr. 214#Arg. 218§Tyr, 219#Pro, 2 2 01= 

Gin, 2211=Asp. 222#Leu, 223l=VaU 2281= 

Lys. 2 3 0l=Met, 2 3 2l=Tyr, 2 5 6#His. 2 5 8# 

Tyr, 260l=Asn, 262l=Ser. 263l=Glu, 2641= 
Leu. 2 6 5lrS e r^O^T? yKt::*i^t^o 

Fas'; if> h^^Ai^±<D:iixh<r)mmz^tti^T ^ y^t^asf^fflt^ 
Fas'; v^i't^±<DmmmM^^j}tbxm:^^i^Lfzt\,-^.^X'm.wx'^ 

< L < li'^coiiMt?'"^ h-=^{^m L, %^^fzm^m:miiy^\v^M.%mm: 
m\z.^^m-t^z'^ifx-%^. 

F a s >; Ki:i!fM6^l^Efc-L, Fas-Fas'j*'> 
Y^'j^\^fz^W^WJh-^^W\-t^'^\^^^-^^^ AIDS. -tfil^M'.^i^tt 
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^mi>^t^K^KJZ'. (sle. ra) . mmm^^tcn^BcDi^ 

m^^I*i£^^fflL^#^ m^^^^ ^mm-n.mmMm (cdo ttzmxw 
(ADcc) \^i-z>^ iy)nmmj:Uihm^<r>^'^) o 

ifz. F a s V > K±<^ T :K h - V 7. Hl^'St^cO^^f li-J^i^M ^li^Tb^'B^^ 
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PC?r/JP97A)2983 



mm-^ : 1 

SB?iJ(7)g$ : 5 

h^'uv- : mm 

mm 

Asn Tyr Trp He Gly 
1 5 

mm^ : 2 

gd^iJOft^ : 1 7 

mm. 

Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr Asn Glu Lys Phe 
15 10 15 

Lys Gly 

: 3 
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K?'J<7)5$ : 1 0 

Tyr Arg Asp Tyr Asp Tyr Ala Met Asp Tyr 
1 5 10 

mm-^ : 4 

ga^ijcoft^ : 1 6 

h*-o V- : mmt 

Lys Ser Thr Lys Ser Leu Leu Asn Ser Asp Gly Phe Thr Tyr Leu 
15 10 15 

Gly 

Bd?'J#-§- : 5 

m^i<D^^ : 7 
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Leu Val Ser Asn Arg Phe Ser 
1 5 

mm-^ : 6 
se^iJ^fi^ : 9 

Phe Gin Ser Asn Tyr Leu Pro Leu Thr 

1 5 
S25^!l#-^ : 7 
SB^iJoft^ : 1 2 1 
@d?iJos : T 5 y ^ 

: : ti h 

Gin Val Gin Leu Val Gin Ser Cly Ala Glu Val Lys Lys Pro Gly 
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1 5 .10 15 
Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser 

20 25 30 
Ser His Trp Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 

35 40 45 
Glu Trp Val Gly Glu Phe Asn Pro Ser Asn Gly Arg Thr Asn Tyr 

50 55 60 

Asn Glu Lys Phe Lys Ser Arg Val Thr Met Thr Leu Asp Thr Ser 

65 70 75 

Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Ser Arg Asp Tyr Asp Tyr Asp Gly 

95 100 105 

Arg Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser 

110 115 120 

Ser 

se?'J#-^ : 8 

: 1 1 2 
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Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu 
1 5 10 15 

Gly Gin Pro Ala Ser He Ser Cys Arg Ser Ser Gin Ser Leu Val 

20 25 30 

Tyr Ser Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gin Gin Arg Pro 

35 40 45 

Gly Gin Ser Pro Arg Arg Leu He Tyr Lys Val Ser Asn Arg Asp 

50 55 60 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

65 70 75 

Phe Thr Leu Lys He Ser Arg Val Glu Ala Glu Asp Val Gly Val 

80 85 90 

Tyr Tyr Cys Met Gin Gly Thr His Trp Pro Arg Thr Phe Gly Gin 

95 100 105 

Gly Thr Lys Leu Glu He Lys 
110 

mm-^ : 9 
@e?'J<7)ft$ : 1 1 2 

h*-o->'- : mm 
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Asp He Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro 
15 10 15 

Gly Glu Pro Ala Ser He Ser Cys Arg Ser Ser Gin Ser Leu Leu 

20 25 30 

His Asn Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gin Lys Pro 

35 40 45 

Gly Gin Ser Pro Gin Leu Leu He Tyr Leu Gly Ser Asn Arg Ala 

50 55 60 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

65 70 75 

Phe Thr Leu Lys He Ser Arg Val Glu Ala Glu Asp Val Gly Val 

80 85 90 

Tyr Tyr Cys Met Gin Ala Leu Gin Thr Pro Tyr Thr Phe Gly Gin 

95 100 105 

Gly Thr Lys Leu Glu He Lys 
110 

mm^ : 1 0 
ge^ijoa^^ : 3 6 

m^\(om : 
m(DWL : ~mK 
h*-D V- : mm 

mwim : m<Dmm. (^^i'-^-dna) 

A.^GCTTGCCG CCACCATGGA ATGGAGCTGG GTCTTT 36 
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e£?«J#-^ : 1 1 
SS?|J(^S$ : 2 7 

w.n<Dm : mm. 
m<D^ : 

h^-ov- : Hilt*; 

GGATCCACTC ACCTGAGGAG ACGGTGA 27 
SS^iJ^^ : 1 2 
Se^'JcT):^^ : 3 4 
SS?iJOS2 : mm 
m<DWL : 

h.i^n V- : mm 

AAGCTTCGCC ACCATGAAGT TGCCTGTTAG GCTG 34 

^m^^ : 1 3 

gB^iJ<^S^ : 2 8 

: 

h*'ov- : m$m 

Ecwmm : '(tfetT?^^^ (7'7 V - D N A ) 

GGATCCACTT ACGTTTTATT TCCAGCH 28 
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mm-^ : 1 4 
mwm^ : 3 5 7 
m^\<7)m : mm. 

nm(Omm: cDNA to mRNA 

mm : 

#m^r^^L/c:^-/£ : E 



CAG GTC CAC CTG GAG 


CAG TCT GGA GGT 


GAG 


CTG GTA AGG 


CCT 


GGG 


45 


ACT TCA GTC AAG ATG 


TCC TGC AAG GCT 


GCT 


GGA TAC ACC 


TTC 


ACT 


90 


AAC TAG TGG ATA GGT 


TGG GTA AAG CAG 


AGG 


CCT GGA CAT 


GGC 


CTT 


135 


GAG TGG AH GGA TAT 


CTT TAC CCT GGA 


GGT 


CTT TAT ACT 


AAC 


TAC 


180 


AAT GAG AAG TIC AAG 


GGC AAG GCC ACA 


CTG 


ACT GCA GAC 


ACA 


TCC 


225 


TGG AGC ACA GCC TAG 


ATG CAG CTG AGC 


AGC 


CTG ACA TCT 


GAG 


GAC 


270 


TCT GCC ATC TAT TAG 


TGT GCA AGA TAC 


AGG 


GAT TAC GAC 


TAT 


GCT 


315 


ATG GAC TAG TGG GGT 


CAA GGA ACC TCA 


GTC 


ACC GTC TCC 


TCA 




357 



m^m^- : 1 5 
nm(Dm^ : 3 3 9 
la^ij^M : mm 
m<^^ : -^m 

Y D V — : 
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Se^iJiOM^ : c DNA to mRNA 

mm: , 

^^^^^Ltz:^^ : E 



GAT GTT GTT CTG ACC CAA 


ACT 


CCA 


CTC 


TCT CTG CCT GTC 


AAT ATT 


45 


GGA GAT CAA GCC Ta ATC 


TCT 


TGC 


AAG 


TCT ACT AAG AGC 


CTT CTG 


90 


AAT AGT GAT GGA TTC ACT 


TAT 


TTG 


GGC 


TGG TGC CTG CAG 


AAG CCA 


135 


GGC CAG TCT CCA CAC CTC 


CTA 


ATA 


TAT 


TTG GTT TCT AAT 


CGA TTT 


180 


TCT GGA GTT CCA GAC AGG 


TTC 


AGT 


GGT 


AGT GGG TCA GGG 


ACA GAT 


225 


TTC ACC CTC AAG ATC AGC 


AGA 


GTG 


GAG 


GCT GAG GAT TTG 


GGA GTT 


270 


TAT TAT TGC TTC CAG AGT 


AAC 


TAT 


CTT 


CCT CTT ACG TTC 


GGA TCG 


315 


GGG ACC AAG CTG GAA ATA 


AAA 


CGT 








339 



mm^ : 1 6 

Se?iJ^7)ft$ : 1 1 9 
h*-n y- : mm 

Gin Val His Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly 
15 10 15 
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Thr Ser Val Lys Met Ser Cys Lys Ala Ala Gly Tyr Thr Phe Thr 

20 25 30 

Asn Tyr Trp He Gly Trp Val Lys Gin Arg Pro Gly His Gly Leu 

35 40 45 

Glu Trp lie Gly Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr 

50 55 60 

Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser 

65 70 75 

Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp 

80 85 90 

Ser Ala He Tyr Tyr Cys Ala Arg Tyr Arg Asp Tyr Asp Tyr Ala 

95 100 105 

Met Asp Tyr Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 115 

mm^- : 1 7 

K?|J<7):R$ : 1 1 3 

h*-n V- : mm 

Asp Va! Val Leu Thr Gin Thr Pro Leu Ser Leu Pro Vai Asn He 
15 10 15 
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Gly Asp Gin Ala Ser He Ser Cys Lys Ser Thr Lys Ser Leu Leu 

20 25 30 

Asn Ser Asp Gly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro 

35 40 45 

Gly Gin Ser Pro Gin Leu Leu He Tyr Leu Val Ser Asn Arg Phe 

50 55 60 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

65 70 75 

Phe Thr Leu Lys He Ser Arg Val Glu Ala Glu Asp Leu Gly Val 

80 85 90 

Tyr Tyr Cys Phe Gin Ser Asn Tyr Leu Pro Leu Thr Phe Gly Ser 

95 100 105 
Gly Thr Lys Leu Glu He Lys Arg 
110 

mm^^ : 1 8 
ge?ij(7)ft$ : 1 1 9 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly 

15 10 15 

Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 

20 25 30 
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Asn Tyr Trp He Gly Trp Val Lys Gin Ala Pro Gly Gin Gly Leu 

35 40 45 
Glu Trp He Gly Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr 

50 55 60 

Asn Glu Lys Phe Lys Gly Lys Ala Thr Met Thr Ala Asp Thr Ser 

65 70 75 

Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Tyr Arg Asp Tyr Asp Tyr Ala 

95 100 105 
Met Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mm-^ : 1 9 

S£?iJ(^*^ : 1 1 9 

SS^ijoM : 7 5 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly 

15 10 15 

Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 

20 25 30 

Asn Tyr Trp lie Gly Trp Val Lys Gin Ala Pro Gly Gin Gly Leu 

35 40 45 
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Glu Trp He Gly Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr 

50 55 60 

Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Leu Asp Thr Ser 

65 70 75 

Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Tyr Arg Asp Tyr Asp Tyr Ala 

95 100 105 

Met Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mm-^ : 2 0 

SB^ijOft;^ : 1 1 3 

^:^•^7 V - : mm 
nm 

Asp Val Val Met Thr Gin Thr Pro Ser Ser Leu Ser Ala Ser Val 
15 10 15 

Gly Asp Arg Ala Ser lie Ser Cys Lys Ser Thr Lys Ser Leu Leu 

20 25 30 

Asn Ser Asp Gly Phe Thr Tyr Leu Gly Trp Cys Gin Gin Lys Pro 

35 40 45 

Gly Gin Ser Pro Gin Leu Leu He Tyr Leu Val Ser Asn Arg Phe 

50 55 60 
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Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
65 70 75 

Phe Thr Leu Lys He Ser Ser Leu Gin Pro Glu Asp He Ala Thr 
80 85 90 

Tyr Tyr Cys Phe Gin Ser Asn Tyr Leu Pro Leu Thr Phe Gly Gin 
95 100 105 

Gly Thr Lys Val Glu He Lys Arg 
110 

mm-^ : 2 1 
nm(Dm-^ : 1 1 3 

h^*o V- : mm 

Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Thr Pro 

15 10 15 

Gly Glu Pro Ala Ser He Ser Cys Lys Ser Thr Lys Ser Leu Leu 

20 25 30 

Asn Ser Asp Gly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro 

35 40 45 

Gly Gin Ser Pro Gin Leu Leu He Tyr Leu Val Ser Asn Arg Phe 

50 55 60 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Giy Ser Gly Thr Asp 

65 70 75 
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Phe Thr Leu Lys He Ser Arg Val Glu Ala Glu Asp Val Gly Val 
80 85 90 

Tyr Tyr Cys Phe Gin Ser Asn Tyr Leu Pro Leu Thr Phe Gly Gin 
95 100 105 

Gly Thr Lys Leu Glu lie Lys Arg 
110 

ge?'J#^ : 2 2 

Sfi^iJOS? : 1 1 3 

K^y^M : 7 5 

h *-nv- : ilil:!^ 

Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Thr Leu 
15 10 15 

Gly Gin Pro Ala Ser lie Ser Cys Lys Ser Thr Lys Ser Leu Leu 

20 25 30 

Asn Ser Asp Gly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro 

35 40 45 

Gly Gin Ser Pro Gin Leu Leu lie Tyr Leu Val Ser Asn Arg Phe 

50 55 60 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

65 70 75 

Phe Thr Leu Lys lie Ser Arg Val Glu Ala Glu Asp Val Gly Val 

80 85 90 
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Tyr Tyr Cys Phe Gin Ser Asn Tyr Leu Pro Leu Thr Phe Gly Gin 
95 100 105 

Gly Thr Lys Leu Glu He Lys Arg 
110 

mm-^ : 2 3 
m^](D^^ : 1 1 3 

h;K-nv- : mm 

Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Thr Pro 
15 10 15 

Gly Gin Pro Ala Ser He Ser Cys Lys Ser Thr Lys Ser Leu Leu 

20 25 30 

Asn Ser Asp Gly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro 

35 40 45 

Gly Gin Ser Pro Gin Leu Leu He Tyr Leu Val Ser Asn Arg Phe 

50 55 60 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

65 70 75 

Phe Thr Leu Lys He Ser Arg Val Glu Ala Glu Asp Val Gly Val 

80 85 90 

Tyr Tyr Cys Phe Gin Ser Asn Tyr Leu Pro Leu Thr Phe Gly Gin 

95 100 105 
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Gly Thr Lys Leu Glu He Lys Arg 
110 

ie^J#-t : 2 4 
m^ifDm-^ : 1 1 3 

h*-nv- : mm 
mn(Dmm : ^^^^ k 

Asp Val Val Met Thr Gin Thr Pro 

1 5 
Gly Glu Pro Ala Ser He Ser Cys 
20 

Asn Ser Asp Gly Phe Thr Tyr Leu 
35 

Gly Gin Ser Pro Gin Leu Leu He 
50 

Ser Gly Val Pro Asp Arg Phe Ser 
65 

Phe Thr Leu Lys He Ser Arg Val 
80 

Tyr Tyr Cys Phe Gin Ser Asn Tyr 
95 

Gly Thr Lys Leu Glu He Lys Arg 
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Leu Ser Leu Pro Val Thr Leu 

10 15 
Lys Ser Thr Lys Ser Leu Leu 

25 30 
Gly Trp Cys Leu Gin Lys Pro 

40 45 
Tyr Leu Val Ser Asn Arg Phe 

55 60 
Gly Ser Gly Ser Gly Thr Asp 

70 75 
Glu Ala Glu Asp Val Gly Val 

85 90 
Leu Pro Leu Thr Phe Gly Gin 
100 105 
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K?iJ#-^ : 2 5 
mn<D^^ : 1 7 

GTGCTGGTTG TTGTGCT 17 

S£^y#-t : 2 6 
se^ijog;? : 9 5 

h;^-nv- : mm. 

GTATAAAGAC CCCCGGGGTA AAGATAGCCA ATCCACTCGA CCCCTTGGCC TGGGGCCTGC 60 
TTTACCCAAC CTATCCAGTA GTTAGTGAAG GTATA 95 
: 2 7 
:'8 7 

h ^-Kn V- : mm^ 

sin 
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TATCTTTACC CCGGGGGTCT TTATACAAAC TATAACGAGA AGTTTAAGGG CAAGGCTACA 60 
ATGACCGCAG ACACCTCTAC AAACACC 87 
@S?'J#-^ : 2 8 
: 8 7 

m<D^ : -^m 
h.-KDv- : mm 

TATCTTTACC CCGGGGGTCT TTATACAAAC TATAACGAGA AGTTTAAGGG CAAGGCTACA 60 
CTGACCCTGG ACACCTCTAC AAACACC 87 
BS?y#^ : 2 9 
Se^iJcofi^ : 7 4 

se?'j<7)ii! : mm 

m<D^ : 

h d^-nv- : Hilt*: 

ACAAGGGTAC CCTGTCCCCA ATAGTCCATA GCGTAGTCGT AATCCCTGTA CCTTGCGCAG 60 
TAGTAGACTG CAGT 74 

nm^-^ : 3 0 

B£?'J<7)ft$ : 8 6 
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GTCGGGCCCA CAGCGATGTT GTTATGACCC AAACTCCATC TTCTCTGTCT GCCAGTGTTG 60 
GAGATCGAGC CTCTATCTCT TGCAAG 86 

mm-^ : 3 1 

K?iJ(7)g$ : 2 9 

mi\(7)m : mwi 

GGCTTCTGCT GGCACCAGCC CAAATAAGT 29 

mm^ : 3 2 
: 3 0 

: 

GGCTGGTGCC AGCAGAAGCC AGGCCAGTCT 30 

mm-^ : 3 3 

se?!jcO:K$ ; 3 8 

Ps^'j^M : mk 
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h**nv'- : mm 

ATATCCTCAG GCTGCAGACT GCTGATCTTG AGGGTGAA 38 

: 3 4 
K?"Jc^:g^ : 5 1 

m^\(om : mm. 
nm 

AGCAGTCTGC AGCCTGAGGA TATAGCTACT TATTATTGCT TCCAGAGTAA C 51 

mm^-^ : 3 5 

nm<o^^ : 5 8 
h*-nv- : mm 

CTCGGATCCA CTTACGTTTT ATTTCCACCT TGGTCCCCTG TCCGAACGTA AGAGGAAG 58 

mm^^ : 3 6 
m^\<^^^ : 8 6 
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h^'nv- : mm 

GTCGGGCCCA CAGCGATGTT GTTATGACCC AAACTCCACT CTCTCTGCCT GTCACTCYTG 60 
GASAGCCAGC aCTATCTCT TGCAAG 86 

mm^ : 3 7 

nm<o§:^ : 1 0 0 

CTCGGATCCA CTTACGTTTT ATTTCCAGCT TGGTCCCCTG TCCGAACGTA AGAGGAAGAT 60 
AGTTACTCTG GAAGCAATAA TAAACTCCCA CATCCTCAGC 100 

mm-^ : 3 8 
^m<D^^ : 8 1 

um(Dm : 
m<D^ : 

f.-Ko V- : mm 

iL/iuVjintv^i ulouliCAUUl LoAv^iALnAu unv^vjAv/on 1 0 nvynAuv^nLv^ i nvynunnuu/iU Du 

CTACCAGAAC TCCGAGAGTC T SI 



wo 98/10070 PeT/JP97/02983 

278 

S£?'J1=^ : 3 9 

se?ij<7>fi$ : 3 6 
m.nom : mm 

GCCAAGCTTG GATCCTTAGA GCTTATATAA GCCGAA 36 

se?iJ#^ : 4 0 

Se^iJO:^^ : 4 5 
Sa^iJog! : mm 

nm(Dmm : itiKT^^^ iy°y -7- d n a) 

CACCTACAGA AGGAGCTACC AGAACTCCGA GAGTCGACCA GCCAG 45 

: 4 1 
iB?iJ<7);R$ : 2 7 

m(D^ : -:^i>: 

mwm$i : -ftb^T^^f^g^^ (y^ ^ -7 - d n a) 

TTGACCCCGC AAGGCTACTT TCGAATA 27 
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mm-^ : 4 2 
mw^^ : 2 7 

SS^ijoM : 

AGATTGACCC CGGGCGTATA CTTTGGA 27 

mm-^ : 4 3 

iS^iJO:^^ : 2 7 

se^ijcoM : mi^ 
m<D^ : -^m 

GTTGCAAGAT TGACCCGCGA AGTATAC 27 
@c?iJ#-^ : 4 4 
IB^iJOft^ : 2 7 

K^iJ'?)^ : 

ilE^iJ^T^MSi : -ftfe^T^^^ (^'^-T^-DNA) 
GTTGCAAGAT TGAGCCCGGA AGTATAC 27 
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mm^ : 4 5 

^wm^ : 2 7 
S£?'J60M : =1^^ 

GTTGTTGCAA GATGCACCCC GGAAGTA 27 

se?!i#^ : 4 6 

Se?iJc7);g^ : 2 7 

se?'J^7)M : 

m<D^ : 

h*-nv- : mm 

m^ifomm : m<Dmw. (y^ -7- d n a ) 

CAGGTTGTTG CAAGCTTGAC CCCGGAA 27 
: 4 7 
: 2 7 

se?'i<^iy : mm. 
m(D^ : -^m 

GGGCAGGTTG TTGGCAGATT GACCCCG 27 
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mm^^ : 4 8 

Um<D§:^ : 2 7 

se^'JoM : 

CAGGGGCAGG TTGGCGCAAG ATTGACC 27 

i£5"iJ#-^ : 4 9 . 

mfi]<Dm-^ : 2 7 

Be?'J«73iy : 

il<75!ec : 

se^ijcoff III : m<D^m. (y^-fv-oNA) 

GCTCAGGGGC AGGGCGTTGC AAGATTG 27 

nm^^ : 5 0 

Sfi^y^T)^^ : 2 7 
SS^'Jcoi^ : 
m(0^ : 

GTGGCTCAGG GGCGCGTTGT TGCAAGA 27 
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mm-w : 5 1 

S£?!)<0:R$ : 2 7 

mwmm:m(Dmm (y^-f-^-DNA) 

CTTGTGGCTC AGGGCCAGGT TGTTGCA 27 

@e?'J#-^ : 5 2 

SE^iJcO:^^ : 2 7 

m^\<Dm : 

GACCTTGTGG CTCGCGGGCA GGTTGTT 27 

Mi^m-^ : 5 3 

: 2 7 

GTAGACCTTG TGGGCCAGGG GCAGGTT 27 
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g5^'J#-t : 5 4 
: 2 7 

Mfi^ijoM : mm. 

CATGTAGACC TTGGCGCTCA GGGGCAG 27 
@S^'J#^ : 5 5 
K^iJ<^*$ : 2 7 

ge^iJ<7)M : mm 
m(o^ : 

E^iJ<^aii : 'f&<^1^^ (7*-7^-7-DNA) 

CCTCATGTAG ACCGCGTGGC TCAGGGG 27 

mm^^ : 5 6 

SS^iJ<75S^ : 2 7 

i£?iJ<oM : mm 

m^\<Dmm : i^(omm (y^-Tv-DNA) 

GTTCCTCATG TAGGCCHGT GGCTCAG 27 
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S£?'J## : 5 7 
ifi^ijO:^^ : 2 7 

Se^iJcoM : 

AGAGTTCCTC ATGGCGACCT TGTGGCT 27 
i£^'J#-t : 5 8 

: 2 7 
Sfi^iJcoM : =1^^ 

CTTAGAGTTC CTCGCGTAGA CCTTGTG 27 

mm^^ : 5 9 

: 2 7 

MB^iJcoM : 
llcoifc : -mu 

m\]<Dmm : \^(Dm% (7°^-f-7-DNA) 

GCGATACTTA GAGTTCGCCA TGTAGAC 27 
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mm-^- : 6 0 

W.n(D^^ : 2 7 

mmom : mm. 

GGGATACTTA GAGGCCCTCA TGTAGAC 27 

: 6 1 
Sd?iJ(7)g$ : 2 7 

@e?ij<^S!! : mm. 

h*-n V- : mm 

mMim : itil^T^I^^ (7*v^-7-DNA) 
CTGGGGATAC TTAGCGTTCC TCATGTA 27 

mm-^ : 6 2 

K^IJOS^ : 2 7 

ge^ijcT^s! : mm. 

hrteov - : [Tilt*; 

la^'jcT^aij : m(Dmm (y^-r-^-DNA) 

ATCCTGGGGA TACGCAGAGT TCCTCAT 27 
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mm^ : 6 3 

semilog ^ : 2 7 

^z^i}<Dm : 
m(D^ : 

m^Komm : n<Dmm. (y^-rv-DNA) 

CAGATCCTGG GGAGCCTTAG AGTTCCT 27 
52?'J#-^ : 6 4 
ge^ijos^ : 2 7 
se^ijcogy : 

CACCAGATCC TGGGCATACT TAGAGTT 27 

mm"^ : 6 5 

S£?iJ<^fi^ : 2 7 

m(D^ : -mK 

m^MMm : i^<7^-^m (y^ -r - d n a ) 

CATCACCAGA TCCGCCGGAT ACTTAGA 27 
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mm^ : 6 6 

: 2 7 
K^iJcoM : mm 

CATCATCACC AGAGCCTGGG GATACTT 27 

mm-^- : 6 7 

S£?iJ<7):S^ : 2 7 

iS^ijcoM : mm 

CTCCATCATC ACCGCATCCT GGGGATA 27 

u^m^ : 6 8 

K^>J<75:g^ : 2 7 

iS?iJ<7)M : 

h.-^-n V- : mm 

m^Mim : m<Dmm. (y^-rv-DNA) 

CCCCTCCATC ATCGCCAGAT CCTGGGG 27 
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mm-^ : 6 9 

S5?'JC0S^ : 2 7 

h*-nv- : mm 

W.m(7)mm : i\iL<r)m^ (7°-7/fv-DNA) 

CTTCCCCTCC ATCGCCACCA GATCCTG 27 

: 7 0 
SS^'JiO:^;^ : 2 7 
S2?'J'7)M : 

h*-nv- : Hilt*: 
CATCTTCCCC TCCGCCATCA CCAGATC 27 

mm^ : 7 1 

: 2 7 

h V - : mmM 

w.^^\<7)mm : (y^-fv-oNA) 

CATCATCTTC CCCGCCATCA TCACCAG 27 
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mm-^ : 7 2 

mWW:^ : 2 7 

w.m<Dm : 

GCTCATCATC TTCGCCTCCA TCATCAC 27 
@S?iJ#^ : 7 3 
nm<Dm^ : 2 7 

uzn(Dm : 

GTAGCTCATC ATCGCCCCCT CCATCAT 27 

: 7 4 
Sd?iJ<7):g$ : 2 7 

ss^ij<7)M : mm. 

GCAGTAGCTC ATCGCCTTCC CCTCCAT 27 
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K^iJ#^ : 7 5 
: 2 7 

mi]<om : 

AGTGCAGTAG CTCGCCATCT TCCCCTC 27 

mm-^ : 7 6 
semilog ^ : 2 7 

nm 

AGTAGTGCAG TAGGCCATCA TCTTCCC 27 

nm^"^ : 7 7 

id^iJOg^ : 2 7 

h.-KD V- : m^m 

^m<^mm : \^<Dmm. {-f=7 d n a) 
mm 

CCCAGTAGTG CAGGCGCTCA TCATCTT 27 
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iE^iJ#-t : 7 8 

mm<D^^ : 2 7 
mwm : 

m(D^ : -2^0 

CTGCCCAGTA GTGGCGTAGC TCATCAT 27 

nm^-^ : 7 9 

: 2 7 

ge?yc7)i!! : mm 

CATCTGCCCA GTAGCGCAGT AGCTCAT 27 

: 8 0 
W.n(D^^ : 2 7 

m(D^ : -:^m 

um(Dmm:ii^<7)nm. (y^-f-^-oNA) 

CCACATCTGC CCAGCAGTGC AGTAGCT 27 
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mm-^ : 8 1 

S53FiJ(7)g^ : 2 7 

m^\(^m : mm 

GGCCCACATC TGCGCAGTAG TGCAGTA 27 

Re^'J^-^ : 8 2 
nm(D^^ : 2 7 

ee?'j<7)M : mm 

SB^'J : it<Dmm (7°y^'-7-DNA) 
GCGGGCCCAC ATCGCCCCAG TAGTGCA 27 

mm-^- : 8 3 
le^ijcos^ : 2 7 
W.y\\(Dm : 
SI<7)i{c : -^m 

se^'jofiii : m(Dmk (y^ ^ ^-dn a) 

GCTGCGGGCC CACGCCTGCC CAGTAGT 27 
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mm"^ : 8 4 
mn<o^^ : 2 7 
w.n(Dm : mm. 
m(D^ : ~^m. 
h;Kn V - : mm 

GCTGCGGGCC GCCATCTGCC CAGTAGT 27 

mm-^ : 8 5 

W.n<OS:^ : 2 7 

m^\(Dm : mm 

se^'jcTDSli : -(tfetT^^s^ (y^-i-v^-DNA) 

CAGGTAGCTG CTGCGGCCCC ACATCTG 27 

se^iJS-^ : 8 6 
m*\<7)m^ : 2 7 

sB?'j<75M : mm. 

TATTCCAAAG TAGCCTTCCG GGGTCA.A 27 
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nm^-^ : 8 7 

mw^^ : 2 7 

mm(om : mm. 

h^'ui;- : mitt 

TCCAAAGTAT ACGCCCGGGG TCAATCT 27 

mm-^ : 8 8 

mm(om^ : 2 7 

GTATACTTCG CGGGTCAATC TTGCAAC 27 

mm-^- : 8 9 

mi](D^^ : 2 7 

gs^^ijcT)!! : mm 

i2?'Jt7:>m^ : m<Dmm (7'^ -^-DNA) 

GTATACTTCC GGCCTCAATC TTGCA./\C 27 
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: 9 0 

SE^yofi^ : 2 7 
m(D^ : 

TACTTCCGGG GTGCATCTTG CAACAAC 27 
K?iJ#^ : 9 1 
§£?iJOft^ : 2 7 

ss^ijoM : mm. 

S%(D^ : -^11 
mn 

TTCCGGGGTC AAGCTTGCAA CAACCTG 27 

mm-^ : 9 2 

Se^iJO:^^ : 2 7 

m^icomm : mcomm: (y ^ ^ - d n a ) 

CGGGGTCAAT CTGCCMCAA CCTGCCC 27 



wo 98/10070 PCT/JP97A02983 

296 

mm^^ : 9 3 

Se?!)«7)ft$ : 2 7 

@e^ij<7>M : mm. 
h^'uv- : mm 

GGTCAATCTT GCGCCAACCT GCCCCTG 27 
@£?|J#-^ : 9 4 
ge^iJO:^^ : 2 7 

CAATCTTGCA ACGCCCTGCC CCTGAGC 27 

mm-^ : 9 5 

gS^iJtT)^:? : 2 7 

se^'j^M : mm 

m^iomm :iwmm. ( y ^ - d n a ) 
mm 

TCTTGCAACA ACGCGCCCCT GAGCCAC 27 
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mm^ : 9 6 

m^lo^^ : 2 7 

h.-^'Dv- : mm 

nm<Dmm : 'm<omm. (t'^-cv-dna) 

TGCAACAACC TGGCCCTGAG CCACAAG 27 

se?iJ#^ : 9 7 

@S^iJ^7)ft$ : 2 7 

h^-n V- : mm 
AACAACCTGC CCGCGAGCCA CAAGGTC 27 

mm-^ : 9 8 

se^iJoR^ : 2 7 

mm(Dm : 
0c7)^ : -mM 

AACCTGCCCC TGGCCCACAA GGTCTAC 27 
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mm-^ : 9 9 
m^](r>m^ : 2 7 
sa^ijoM : mm 

CTGCCCCTGA GCGCCAAGGT CTACATG 27 

gs^'Jl=-^ : 1 0 0 
@e?ij«7):^$ : 2 7 

CCCCTGAGCC ACGCGGTCTA CATGAGG 27 

mm"^ : 1 0 1 

se^'Jtos^ : 2 7 

m^}<Dmm : -ftfe^T^^^g^ (^'t-tv-dna) 

CTGAGCCACA AGGCCTACAT GAGGAAC 27 
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mm-^ : 1 0 2 
ge^ij<7)S$ : 2 7 
se?ij<7)M : 

AGCCACAAGG TCGCCATGAG GAACTCT 27 
K?'J#-^ : 1 0 3 

se^ijcr):^^ : 2 7 

nm<7)m : 

CACAAGGTCT ACGCGAGGAA CTCTAAG 27 
e£?'J#-t : 1 0 4 
SS?|J<75:S? : 2 7 

h.-^'n V - : mm 

mi](7^mm : i^<r>^^ (-/^-f-^-DNA) 

GTCTACATGG CGAACTCTAA GTATCCC 27 
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mm^ : 1 0 5 

: 2 7 

nm<om : 

se^ijcofl^i : -ftfeco^^ (:/5^v-DNA) 

GTCTACATGA GGGCCTCTAA GTATCCC 27 

se?'J#-f- : 1 0 6 

: 2 7 

SB^'JoM : 
ilo?^ : 

w.m<Dm%f( ■.^(Di^m. ( 7° ^ -7 - d n a ) 

TACATGAGGA ACGCTAAGTA TCCCCAG 27 

w^m^ : 1 0 7 

SS^'JiO:^^ : 2 7 

h.-Kn V- : mm 

mwMf^. : V - D N A) 

ATGAGGAACT CTGCGTATCC CCAGGAT -27 
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K?iJ#-t : 1 0 8 
mm<om-^ : 2 7 

nm<om : mm. 

K^'JOftll : -ftiiO^^ V- D N A) 

AGGAACTCTA AGGCTCCCCA GGATCTG 27 
ie^'J^-^ : 1 0 9 
Se?'JcO:ft^ : 2 7 

K^iJcoM : 

ge?>J«7:)fl^5 : iMUm (7°7^^-DNA) 

AACTCTAAGT ATGCCCAGGA TCTGGTG 27 

ifi^iJH-^ : 1 1 0 
ie^ij^oft^ : 2 7 

Se5^ij<^i5 : mm. 

TCTAAGTATC CCGCGGATCT GGTGATG 27 
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nm^-^ : 1 1 1 

mi](Dm^ : 2 7 

m^i(Dm : 

il<7>|fc : -:^m 

SE^iJOftllM : \^<D^m. (y^-f-^-DNA) 

AAGTATCCCC AGGCTCTGGT GATGATG 27 
K?iJ#-i- : 1 1 2 
se^ijoft^ : 2 7 

TATCCCCAGG ATGCGGTGAT GATGGAG 27 

: 1 1 3 
S£?'Jc7)S^ : 2 7 

wj^\]a)mm : (y^-f-^-DNA) 

CCCCAGGATC TGGCGATGAT GGAGGGG 27 
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: 1 1 4 
: 2 7 

m<owi. : -^i>: 

h;Kn V- : m.m^ " ■ 

CAGGATCTGG TGGCGATGGA GGGGAAG 27 
i£?y#-^ : 1 1 5 
mwm^ : 2 7 
S£?'Jc7)i!! : 
0O|^r ; 

mn^^mm : (y^-f-^-DNA) 

GATCTGGTGA TGGCGGAGGG GAAGATG 27 
K^iJfl^ : 1 1 6 
Se?iJ<7)5^ : 2 7 

ie?'J<7)M : 

: -^m 

hA(ni;- : mm 

m^\(^nm : i^<^^^ (y^-r-^-DNA) 

CTGGTGATGA TGGCGGGGAA GATGATG 27 
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mm^^ : 1 1 7 

nmcD^^ : 2 7 

m^]<Dm. : mm. 

GTGATGATGG AGGCGAAGAT GATGAGC 27 

mm-^ : 1 1 8 

K^iJO:^? : 2 7 

h^-nv- : mm 

ATGATGGAGG GGGCGATGAT GAGCTAC 27 
§e^iJ#^ : 1 1 9 
§S?"J«OS^ : 2 7 

gd?'J<75M : 
ilcoi^ : -:^m 

se^ij (^asi ; i1iL<Dm^ (y^'T-^-DNA) 
ATGGAGGGGA AGGCGATGAG CTACTGC 27 
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: 1 2 0 
nm(D^^ : 2 7 

GAGGGCAAGA TGGCGAGCTA CTGCACT 27 

se^'j#-^ : 1 2 1 

: 2 7 

m^\(7)mm : i^<Dm^ (r^ ^ - d n a ) 

GGGAAGATGA TGGCCTACTG CACTACT 27 

mm^ : 1 2 2 
se^ij<7)ft$ : 2 7 
se^'j(7)i2 : mm. 
mco^ : 

A.^GATGATGA GCGCCTGCAC TACTGGG 27 
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mm-^ : 1 2 3 

^m<Dm-^ : 2 7 

ATGATGAGCT ACGCCACTAC TGGGCAG 27 

mm^ : 1 2 4 

ie^ijcoft^ : 2 7 
ge?'J<7)iy : 

ATGAGCTACT GCGCTACTGG GCAGATG 27 
S£?'J#-^ : 1 2 5 
: 2 7 

K^ij^iy : 

AGCTACTGCA CTGCTGGGCA GATGTGG 27 
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m^m^ : 1 2 6 
nm<D^^ : 2 7 
nm<Dm : 

TACTGCACTA CTGCGCAGAT GTGGGCC 27 

nm^-^ : 1 2 7 
geifij^ft^ : 2 7 

SSFiJiOaSM : ife^T^^S^ (y^-f-^-DNA) 

TGCACTACTG GGGCGATGTG GGCCCGC 27 

: 1 2 8 
S2?iJ(7)«^ : 2 7 

K?'J<75gy : 

Rwmm : (y^-rv-DNA) 

ACTACTCGGC AGGCGTGGGC CCGCAGC 27 
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K?iJ#-^ : 1 2 9 
m^icD^-^ : 2 7 

m^i'^m : mm. 

@e^'Jc7)fl^ : >ftfec7);}g^ (7-7^v-DNA) 

ACTACTGGGC AGATGGCGGC CCGCAGC 27 
se?'J#-^ : 1 3 0 
se^iJt^S^ : 2 7 

w.wmm:m<Dmm (t'^^v-dna) 

CAGATGTGGG GCCGCAGCAG CTACCTG 27 

mm-^ : 1 3 1 

Se^iJ^T^S^ : 2 1 9 
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Gin Gly Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Giy 
15 10 15 

Ser Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser 
20 25 30 

Ser Phe Trp Val Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
35 40 45 

Glu Trp He Gly Gin He Tyr Pro Gly Asp Gly Asp Asn Lys Tyr 
50 55 60 

Asn Gly Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser 
65 70 75 

Ser Thr Thr Ala Tyr Met Gin Leu Tyr Ser Leu Thr Ser Glu Asp 
80 85 90 

Ser Ala Val Tyr Phe Cys Ala Arg Ser Gly Asn Tyr Pro Tyr Ala 
95 100 105 

Met Asp Tyr Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser Ala 
110 US 120 

Lys Thr Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro Val Cys Gly 
125 130 135 

Gly Thr Thr Gly Ser Ser Val Thr Leu Gly Cys Leu Val Lys Gly 
140 145 150 

Tyr Phe Pro Glu Pro Val Thr Leu Thr Trp Asn Ser Gly Ser Leu 
155 160 165 

Ser Ser Giy Vai His Thr Phe Fro Aia Val Leu Gin Ser Giy Leu 
170 175 180 
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Tyr Thr Leu Ser Ser Ser Val Thr Val Thr Ser Ser Thr Trp Pro 
185 190 195 

Ser Gin Thr He Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr 
200 205 210 

Lys Val Asp Lys Lys He Glu Pro' Arg 
215 

mm-^ : 1 3 2 

Sd^iJcoS^ : 2 1 6 
gS?y<7)iy : T 5 / ^ 



Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu 
15 10 15 

Gly Asp Gin Ala Ser He Ser Cys Lys Ser Ser Gin Ser He Val 

20 25 30 

His Ser Ser Gly Asn Thr Tyr Phe Glu Trp Tyr Leu Gin Lys Pro 

35 40 45 

Gly Gin Ser Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe 

50 55 60 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

65 70 75 
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Phe Thr Leu Lys He Ser Arg Val Glu Ala Glu Asp Leu Gly Val 

80 85 90 
Tyr Tyr Cys Phe Gin Gly Ser His He Pro Phe Thr Phe Gly Ser 

95 100 105 
Gly Thr Lys Leu Glu He Lys Arg Ala Asp Ala Ala Pro Thr Val 

110 115 120 

Ser He Phe Pro Pro Ser Ser Glu Gin Leu Thr Ser Gly Gly Ala 

125 130 135 

Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp He Asn 

140 145 150 

Val Lys Trp Lys He Asp Gly Ser Glu Arg Gin Asn Gly Val Leu 

155 160 165 

Asn Ser Trp Thr Asp Gin Asp Ser Lys Asp Ser Thr Tyr Ser Met 

170 175 180 

Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Trp His Asn 

185 190 195 

Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro He 

200 205 210 
Val Lys Ser Phe Asn Arg 

215 



wo 98/10070 



312 



PC<"/JP97/02983 



m ^ m m 

1 . F a s 'J Ktci}$^6<3lz^j;&1-;5. t: h M'ftff-!^^'^ r ytfzii^ 
<D-(^^±y y C'' ^ > Vo 

m^-^ 1 \ztz^<D h b Mfb^^ yur')yt fz \t ^ COVE'S 7 ^ i!'* ^ > h o 

3 . BiIifiF a s >; K ^ F a s f/uIT. ^ <r>^m^WJB(^W\-hK F a s 'J 
:^?"> K^JjmTi-'M^-r^^v^'ftF a s V /cliF a s V :^'> K|§?| 

^fl^^7)^®{;:|?^-t^ F a s V iiy i 05l§^^ F a s Ia^F.^J^ 

4. oT^g&F as'; ij'> K>6^'F a s fcLE%»J3Si;^^ LT^I I^JH^tT^* 
h - V =^ . F a s 'J > K =^ itfS^^ A L 7^c*fflfl&coJ$«~±vf ^ 
i>n^i)i^lK4 . 6 n g/m 1 £7)pJv§t4F a s V if> h'^J-^j^^ ^-^i^t 

9 6 h^X'i 0 0 fi 1 0;g:sm-eEfi>$-^. ^-^"^ hmB<D 

^m^ti^Tyi-'h-iyT.mmm'^^^V^y'') yj^m^'O. 0 6/1 g/m 1 

&.±mmx' 9 o %J':ji± ^ -r ^ ^ ^ t^x § ^ ; m^m 2ttz\± 

m^m 3 Km^T) t h Mit^^ ^' n y 'J ytfz\i^(D vSti 7 ^ ^' ^ > h o 
■fb^^ V^y'') yt fz ii -5- co/eii 7 7 ^ > h c 
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6. 0.0 1- 8/. g/m 1 (Di^m (^MS) \Ziom,7&' h-'>:^(D 
mm^:^^-7'y:^F a s - I g + > yid-^l ^ ^>i^v^||^il2 7)^'blf5)tJl5 

(CDR) }L\L\-%-7\y~j^^-^^M^'^h.-Qfi^. mzcvt'^^m^^y 

\i^(Dm^y'7 cf y ho 

/>:Ji-?-co-igt4-7^i5'*^ > ho 

9. (CDR) ttih^^l^-Ay-rJ'fl 

i^-^l^^'T=iy'')yi,zm^-t;t>\ihmit^-&^'T^r')yr\ Ti^o, nhFas 

i>'0 7'V y(Dy\y-A'7-9^^(Dtm-t^\±mz^^^^^Pti: < t 1 O 
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10. ^^^^iJ-'nyj >filI<7)CDR 1 . CDR 2RZ/CDR 3<D7 < 

st^^'uy^) >mm<7^ c D R K c D R 2 Rirc DR3(7^7^ y mmm\ 

1 1 . m-^-f^^^Si^-n yj >7{i^§itl=-t F E RM B P - 5 0 4 5 T'^^ 

1 3. Fa s ify V(DT:i-'V-'y7.mm^i±i^^M-t^n^tllzm-^L. 
IM'^MK (a) Fa s 'J:^•■>KO±M''Jr7>-^•^-v>^l^^^fS^4K^'1'>-e 
*>^7^>^ (b) F a s V KOi^^T** h - v7>|j|^rSt4 ^ — 
#|5T*$)^7{)^ ^;2)V/Mi (c) F a s V > K^0±i|7irT:^' h -vAl^^fSti 
>fc L < li^<7)-gI5^|^iiT'^>5 7 5 y ^gd?iJfl^HB-r ^ F a s U 

1 4 . HuKF a s 'J KcT^iS'irT*' h - v ;^|§^fD'l"4 >75^ 
F a s 'j ify K55^^<7)N*ts75-'^l^ 1 9 8=ti(75A r gi)-h% 2 3 8l=g<7? 
Me XtX'(Dr ^y g^iS^iJ (WT. iit-U ^ :b t'ti: ItiKfT 5 7 SS#-t l± 
¥^mh(D-XU, {W^h. Int. Immunology', vol. 6. p 1 5 6 7 - 1 5 7 
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4, 1 9 9 4 ) iilU.^) i^Z-^tti^T^ y^CQ9*>^-^< t ^>-o?r^^T• 

1 5. mJf5F a s 'J ify K^iH^i 7 h - v7>^2ifS14 K;' -f >7i)^ 
F a s U K^^^N*Ji7&-e.|| 1 9 8#S«0A r g. ^ 1 9 9#g<7) 
Gl y. B200#i<^Gl n, ^203#g(7)Asn, ^205#gi7) 
Leu. ll212#g<7)Tyr. ^218#S(7)Tyr, ||220#gO 
Gl n. ^221#g^7)Asp. |^222^gOLeu. ^227#gi7) 
G 1 y . m.2 2 8#g9L y s , ^ 2 3 0#g<7)M e t , 1^2 3 7#g<75 
Gl n. ^^Z/^238#gC0Me tO^ ■t><7>ij'-'^ < ^ ^>-Oc7)T5 

^T-'^'^> K> ^t-^^iIaRisi a i TtzJiiSAftii i 4 mem^^F a s ';:^7*> 

1 6 . fjlEF a s V Kc7)±^7^7**h-->;^i§2lSt4K> V^-U. 
TiaT'^$n;£.YPQDL VMMEGKMMS YCTTGQMWAR SOT 

5 y^mi\^^ti>^y°^ h'^^^t^m^m 1 3 :^^hmmM 1 5 ct^v^-t ti 

1 7 . BUfSF as'; K«^±||'^7 5^* b - v^i^3^r&14 K> ^ ^^^Z^ 
Tifi-C^^tL;E,LyFVYS KVYFRGQS CNNLPLSHKVY <7)T 

Ti^iifstitcoF a s >; y^^iimnmmmi^o 

1 8. F a s 'J KcOT** h- v7.|^iIf&'l4^5IWi-'£.B^:'3i;r*C#L. 
I^tg^tJ/O^'F a s 'J KHS^7i-'?f^^^n/:t I'Ci^^JiOTtBJIL. ^^^^ < <h 
i.z::W^^t755$'S- L7i:F a s V 7f > V^mfiZt fzr)^mT^^^^co—^^:>i:Mf&i 
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1 9. ±tl--;i^^(Dm^L:tzF a s 'J ify VmmiZtfz-^^^'^'^m^iD- 

^^m^t i7 <y ^iimim-iK h f a s v > k i^mi^-t ^r^^m 

T**oT. ^^-t^ZOOfc h F a s V h'»^<D ^ -tb(D—yj(D^^<D 1 
53#Ser. 166#Tyr. 168#Ile. 198#Arg. 199 
UGly, 200#Gln. 23 7 S Gin, 238#Met, 241# 
Arg. 242#Ser. 269#Phe. 270l=Glu, 271# 
GIu. 272#Se r <0^7 ^ itJS<7)F a s 'J ifl^ h'id-^(r) l 5 7 

#Ser, 158#Met, 159§Pro. 161#Glu, 178§ 
Lys. 179l=Gly, 2 0 3#Asn. 2 0 4 #Asn, 2 0 5# 
Leu, 206SPro, 208#Ser, 210#Lys, 212# 
Tyr, 214#Arg. 21 8#Ty r, 219#Pro, 220# 
Gin, 221#Asp, 222#Leu, 223#VaU 228# 
L y s, 2 3 Ol=Me t, 232#Tyr, 256#His, 2581= 
T y r , 2 6 0#A sn, 262#Ser, 263§Glu, 264# 
Leu, 265#Se r <D^7 5 V ^7:>^'b^^T ^ ^ ^^i^^WX' ^ i> 

F a s v v"^^n.wA(Dmm.mMo 

2 1 . iS5)tJM 1 3 7^^1^117^112 0 (7)v^-rtL7i^U|fi|^<7)F as'; Klg-^ 
\imn<DUm.%^i^^mM.L. Fas-; :^"> Ki: F a s <7)ifeJi6<}J^)^«^^jpsiJ L 

0^S.O'='^^-<7°^ K J: (9Slfn^ F a s 'J :^-> K|^^t4t7Ko 
2 2. Z53^i^Oli'g-L/jF a s 'J :^'"> K^® (C ^ /c7i^;z,^^miico-Sr>=^ 
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T'^oT, ^-g-i-;E)i:o<7:)i^ h F a s >; *,<75-::^<7)^^(7) i 

53#Ser. 166#Tyr. 168#Ile. 198l=Arg. 199 
#Gly. 2 0 0#Gln. 2 3 7#Gln. 2 3 8 #M e t . 241# 
Arg. 242#Ser, 26 9'#Phe, 270#Glu, 271# 
Glu. 272#Se r (D^7 < i^yj<7)F a s U K:^^-cO 1 5 7 

#Ser. 158l=Met. 159#Pro, 161#Glu. 178# 
L y s , 1 7 9 * G ! y , 2 0 3 # A s n -. 2 0 4 # A s n .. 2 0 5 H 
L e u. 2 0 6#P r o> 2 0 8#S e r . 2 1 0#L y s . 2 12§ 
Tyr. 214l=Arg. 218#Tyr. 219#Pro, 2 2 0# 
Gin, 221#Asp^ 222l=Leu, 223l=VaU 2281= 
Lys, 2 3 0llMet^ 2 3 2§Tyr, 2 5 6#His. 2 5 8# 
T y r , 2 6 0 #A sn, 262#Ser. 263#Glu. 264# 
Leu, 265 #Se r <D^T ^ ^WiCO'^f^ < h --(i ^-^.l^-f ^ IS^il 2 

2 3 . ^fe#-^F ERM B P - 5 0 4 4 X^m.^^ ti^^^ -( y'^) K-vU 
J: '0M^$:a'5>-7'>;^NOK ^fe#-^FERM BP-5045 T 

PERM BP-504 6 T-it^^ii'&^W r-; K-v{;J: ^m^^rii,-^ 
'^^^NOK 3?/C^$)'5)VMlh hM-fkNOK 2^jli$-(D. t h F a s 'J > KH 

m iCa) m=f-<^mm:^^hKi::h 3 .^.A (xa. ya. za) , b (xb. 
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YB, ZB) . C (XC, YC, ZC) T'ji.^^ ^^^Mt'^o a 
^X—^^^j:yryf-')i^U-)^:^^y-$'^V(^i3'yh-ty (Cut off) 

m^-t^7< ym^mm^nmi-^^ h f a s Ftia^feoT < 

Xh-oX. ^-g-t^ZlocT^ki h F a s V K^i^co -9 -t,co— :^co^^(7) 1 
53#Ser. 166#Tyr, 168#Ile. 198#Arg^ 199 
#Gly, 200#Gln, 237#Gln, 23 81lMe t . 2 4 1# 
Arg. 242#Ser. 269#Phe. 270#Glu. 271# 
Glu, 272§Ser (T^^T ^ Wi^OF as'; iiy K:^^0 1 5 7 

#Ser. 158#Met, 159#Pro, 161#Glu. 178# 
Lys, 179#Gly. 20 3#A sn. 204#Asn, 205# 
Leu. 206l=Pro, 208SSer. 210SLys. 212|| 
Tyr. 214l=Arg. 218llTyr. 219#Pro. 2 2 0# 
Gin, 221#Asp, 222#Leu. 223#VaU 228# 
L y s . 2 3 0#M et. 232l=Tyr. 256#His. 258# 
Tyr, 260#Asn. 262l=Ser, 263#Glu. 264# 
Leu, 265l=Serc7)7^ J ^(n> aMLO^^fftMW.^f^^W.ii^hta^ 3.^. A 
(XA, YA, ZA) , B (XB, YB. ZB) . C (XC. YC, ZC) 
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^ Y(Dij y Y ■ (Cut off) mx^^^^A, l^yC^T. hn-^/fttSt 

»9 miiti^ F a s V K^-^l^ife^o 

2 5. ~^'i^(Dm^LfzF a s 'j K^MJI ^ 7^w76^^5^^«igO— 
^^t^T^ y^3Z#SS®^?^fi&1-'2.ti h F a s KHS3^c7)T5 
T'^)oT, ^-g-t^~-^«7)t: h F a s K^3^i^<0d *,t7)-:^i7)53>^<75 2 

0 0#G 1 n, -f^cOF a s ';:^'> K:53^^<7) 2 0 3#A s nRlfZ 2 0# 
G 1 nCOS'fiOT ^ ym<D a itL<7^RmW.^<Dmm-A-h^j: ^ 3 /^.A (X A, 
YA. ZA) . B (XB. YB. ZB) . C (XC, YC, ZC) "CJI^^ 
iihW-mX'^r^r. ci^^M^Ti^'bF a s V K^^t^MJdT ^ 

:^-7h-:*--7 (Cut o{{) mx^i>ify4 . 1 :ty-i'':^ V u-Mfz^mtLfziiL 

mzmi^-^tii>'m\zi^Lx. m^t^^^iy as-; v^mmzM^<^x^ 

^ F a s K^-g-l^tlSo 
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AAGCTTGCCGCCACC 
Htfidlll (MHL4.4 '/v-<^-) 

10 20 30 40 50 60 

ATGGAATGGAGCTGGGTCTTT ATCTTTCTCCTGTCAGTAACTGCAGGTGTCCACTCCCAG 
MEWSWVFIFLLSVTAGVHSQ 



70 80 90 100 110 120 

GTCCACCTGCAGCAGTCTGGAGCTGAGCTGGTAAGGCCTGGGACTTCAGTGAAGATGTCC 
V H L Q Q S G A E L V R P G T S V K M S 

I CDRl I FR2 

130 140 150 160 170 180 

TGCAAGGCTGCTGGATACACCTTCACTAACTACTGGATAGGTTGGGTAAAGCAGAGGCCT 
CKAAGYTFTNYWIGWVKQRP 

I CDR2 

190 200 210 220 230 240 

GGACATGGCCTTGAGTGGATTGGATATCTTTACCCTGGAGGTCTTTATACTAACTACAAT 
GHGLEWIGYLYPGGLYTNYN 

I FR3 

250 260 270 280 290 300 

GAGAAGTTCAAGGGCAAGGCCACACTGACTGCAGACACATCCTCCAGCACAGCCTACATG 
EKFKGKATLTADTSSSTAYM 

I CDR3 

310 320 330 340 350 360 

CAGCTCAGCAGCCTGACATCTGAGGACTCTGCCATCTATTACTGTGCAAGATACAGGGAT 
QLSSLTSED SAIYYCARYRD 

I FR4 

370 380 390 400 410 420 

TACGACTATr:rTATr;r;ft.rTArT(^GGTCAAGGAACCTCAG TCACCGTCTCCTCAGGTGAGT 
YDYAMDYWGQGTSVTVS S 



GGATCC 

BamHI (MHJ124 y^^v-) 
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AAGCTTCGCCACC 
Hindm (MKL14 -f^^^-) 

' 10 20 30 40 50 60 

ATGAAGTTGCCTGTTAGGCTG TTGGTGCTGCTATTGTTCATGAGTCCAGCTTCAAGCAGT 

M K L P V R L LVLLLFMSPASSS 
I FRl 

' 70 80 90 100 110 120 

GATGTTGTTCTGACCCAAACTCCACTCTCTCTGCCTGTCAATATTGGAGATCAAGCCTCT 
DVVLTQT PLSLPVNIGDQAS 

I CDRl I 

130 140 150 160 170 180 

ATCTCTTGCAAGTCTACTAAGAGCCTTCTGAATAGTGATGGATTCACTTATTTGGGCTGG 
ISCKSTKSLLNSDGFTYLGW 

I CDR2 

190 200 210 220 230 240 

TGCCTGCAGAAGCCAGGCCAGTCTCCACAGCTCCTAATATATTTGGTTTCTAATCGATTT 
CLQKPGQSPQLLIYLVSNRF 

' 250 260 270 280 290 300 

TCTGGAGTTCCAGACAGGTTCAGTGGTAGTGGGTCAGGGACAGATTTCACCCTCAAGATC 

SGVPDRFSGSGSGTDFTLKI 

I CDR3 

310 320 330 340 350 360 

AGCAGAGTGGAGGCTGAGGATTTGGGAGTTTATTATTGCTTCCAGAGTAACTATCTTCCT 

SRVEAEDLGVYYCFQSNYLP 

370 380 390 400 410 420 

r.^^^^^^^^^^^^^^rir:&r>r aaGrTGGAAATAAAA CGTAAGTGGATCC 

LTFGSGTKLEIK B«nHI (MKJ124 ^5 -T 
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CNOK2 ( ngfml ) 
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IDS 



N0K2VH 
SGI 

RN0K2VHverll 
RNOK2VHverl2 



FRl 

10 

QVHLQQSGAE 
QVqLvQSGAE 
QVqLvQSGAE 
QVqLvQSGAE 



20 

LVRPGTSVKM 

vkkPGaSVKv 
vkkPGaSVKv 
vkkPGaSVKv 



30 

sckaagytfS 
sckasgytfs 

SCKAsGYTF@ 

sckasgytfS 



CDRl FR2 CDR2 

40 50 60 

N0K2VH NYWIG WVgSR PGHGLEWBS Y LYPGGLYTNY NEKFKG 

SGI WVrQa PGqGLEWvG 

RN0K2VHverll WV^a PGqGI 

RNOK2VHverl2 WVB3a PGqGI 




FR3 

70 80 90 

N0K2VH tQdTSSSTAY MQLSSLTSED SAIYYCAhF 

SGI rvTm TlDTStnTAY MeLSSLrSED tAvYYCAsR 

RN0K2VHverll ^Tm iSyrStnTAY MeLSSLrSED tAvYYCA^ 
KNOKVH2verl2 i^lS TlDTStnTAY MeLSSLrSED tAvYYCAhfl 



N0K2VH 
SGI 

KNOK2VHverll 
RNOKVH2verl2 



CDR3 
100 
YR DYDYAMDY 



FR4 
110 

WG QGTSVTVSS 
WG QGTlVTVSS 
WG QGTlVTVSS 
WG QGTlVTVSS 
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EI6 



N0K2VL 

huVL-31 

huVL-19 

RNOK2VLver21 

RNOK2VLver22 

RNOK2VLver23 

RNOK2VLver24 

N0K2VL 
REI 

RN0K2VLverl 



FRl 

10 

E^n:.TQSPLS 
DiVmTQsPLS 
DWhlTQsPLS 

r©;hiTQ5»LS 

aTQgPLS 
iTOmPLS 




20 

LPVNIGDQAS ISC 
LPVtpGepAS ISC 
LPVtBsSAS ISC 
LPVtpG^AS ISC 
LPVtBsHpAS ISC 
LPVtpCSjAS ISC 
LPVtBsepAS ISC 



DWLTQTPLS LPVNIGDQAS ISC 
cOnTQilPsS LsasvGDrEil lEt 
li7VhTQ5fe>sS LsasvGDrEH I&: 



CDRl 

30 

KSTKSLL 



KSTKSLL 



N0K2VL 

huVL-31 

huVL-19 

RNOK2VLver21 

RNOK2VLver22 

RNOK2VLver23 

RNOK2VLver24 

N0K2VL 
REI 

RNOK2VLverl 



NSDGFTYLG 



NSDGFTYLG 



FR2 
40 



50 



w Slqkpgqspq LLIY 

W yLQKPGQSPQ LLIY 
W fqQrPGQSPr rLIY 

w Slqkpgqspq lliy 

QKPGQSPQ LLIY 

^^KPGQSPQ LLIY 

W BlQKPGQSPQ LLIY 

W CLQKPGQSPQ LLIY 
W BgQKPCEiPB LLIY 
W BjQKPGSDpB LLIY 




CDR2 

60 

LVSNRF S 



LVSNRF S 
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N0K2VL 

htiVL-31 

huVL-19 

RNOK2VLver21 

RNOK2VLver22 

RNOK2VLver23 

RNOK2VLver24 

N0K2VL 
REI 

RN0K2VLverl 



FR3 

70 

GVPDRFSGS 
GVPDRFSGS 
GVPDRFSGS 
GVPDRFSGS 
GVPDRFSGS 
GVPDRFSGS 
GVPDRFSGS 



80 

GSGTDFTLKI 
GSGTDFTLKI 
GSGTDFTLKI 
GSGTDFTLKI 
GSGTDFTLKI 
GSGTDFTLKI 
GSGTDFTLKI 



90 

SRVEAEDLGV YYC 
SRVEAEDvGV YYC 
SRVEAEDvGV YYC 
SRVEAEDvGV YYC 

SRVEAEDvGV YYC 
SRVEAEDvGV YYC 



GVPDRFSGS GSGTDFTLKI SRVEAEDLGV YYC 




SGS GSGTDFTpth: SslqpEDiat YYC 
SGS GSGTDFTLKI SslqpEDiat YYC 



N0K2VL 

huVL-31 

huVL-19 

RN0K2VLver21 

RNOK2VLver22 

RNOK2VLver23 

RNOK2VLver24 



CDR3 

100 
FQSNYLP LT 



FR4 

110 

FGSGTKLE IKR 
FGqGTKLE IKR 
FGqGTKLE IKR 
FGqGTKLE IKR 
FGqGTKLE IKR 
FGqGTKLE IKR 
FGqGTKLE IKR 



N0K2VL 
REI 

RN0K2VLverl 



FQSNYLP LT 



FGSGTKLE IKR 
FGqGTKvE IKR 
FGqGTKvE IKR 
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HI 1 6 



transmembrane 
100 



EcoNI 



110 



GGA TT6 GGC CTG GGG ATG TTT CAG CTC TTC C AC CTA CAG AAG G AG CTG 
Gly Leu Gly Leu Gly Met Phe G^n Leu Phe His Leu Gin Lys Glu Leu> 

120 

GCA GAA CTC CGA GAG TCT ACC AGC CAG ATG CAC ACA GCA TCA TCT TTG 
Ala Glu Leu Arg Glu Ser Thr Ser Gin Met His Thr Ala Ser Ser Leu> 

130 140 
GAG AAG CAA ATA GGC CAC CCC AGT CCA CCC CCT GAA AAA AAG GAG CTG 
Glu Lys Gin He Gly His Pro Ser Pro Pro Pro Glu Lys Lys Glu Leu> 

150 

AGG AAA GTG GCC CAT TTA ACA GGC AAG TCC AAC TCA AGG TCC ATG CCT 
Arg Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro 

160 170 

CTG GAA TG6 GAA GAC ACC TAT GGA ATT GTC CTG CTT TCT GGA GTG AAG 
Leu Glu Trp Glu Asp Thr Tyr Gly He Val Leu Leu Ser Gly Val Lys> 



TAT AAG AAG GGT GGC CTT GTG ATC AAT GAA ACT GGG CTG TAC TTT GTA 
Tyr Lys Lys Gly Gly Leu Val I le Asn Glu Thr Gly Leu Tyr Phe Val> 

200 

TAT TCC AAA GTA TAC TTC CGG GGT CAA TCT TGC AAC AAC CTG CCC CTG 
Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Leu Pro Leu> 

210 220 
AGC CAC AAG GTC TAC ATG AGG AAC TCT AAG TAT CCC CAG GAT CTG GTG 
Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin Asp Leu Val> 



230 

ATG ATG GAG GGG AAG ATG ATG AGC TAC TGC ACT ACT GGG CAG ATG TGG 
Met Met Glu Gly Lys Met Met Ser Tyr Cys Thr Thr Gly Gin Met Trp> 

240 250 

GCC CGC AGC AGC TAC CTG GGG GCA GTG TTC AAT CTT ACC AGT GCT GAT 
Ala Arg Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser Ala Asp> 



CAT TTA TAT GTC AAC GTA TCT GAG CTC TCT CTG GTC AAT TTT GAG GAA 
His Leu Tyr Val Asn Val Ser Glu Leu Ser Leu Val Asn Phe Glu Glu> 

280 

TCT CAG ACG TTT TTC GGC TTA TAT AAG CTC TAA gagaagcactttgggat 
Ser Gin Thr Phe Phe Gly Leu Tyr Lys Leu ***> 



180 



190 



260 



270 
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